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for Profitable Welding 


Arc Welders must put on the heat. But only at one point: 
at the end of the electrode. And any heat elsewhere along 
the welding circuit means current wasted. 

Don’t rely on makeshift ground connections, inefficient 
and unwieldy C-clamps and plates, and on hastily made 
cable splices, ineffective and unstable. 

Wherever connections must be made in the circuit, choose 
Jackson cable fittings which provide ample metal-to-metal 
contact to ease the flow, and stop the loss of current. 


For greater metal-to-metal contact in a 
ground clamp, which would you choose? 
See below the large contact surface on 
the upper jaw of the Jackson. 








NOT THIS 1 WEEE BUT THIS 


JACKSON GROUND CLAMPS 


When choosing between ground clamps, take a close look 
at the Jackson, and note the large, flat contact surface of 
the copper alloy upper tong. It provides the greatest and 
surest conductivity between the clamp and the work. 
Other features: Simple, rugged design: the upper tong for 
contact, the lower for pinch. Greater leverage at the 
“handle” end of the tongs; they go easier on, easier off. 
Recent improvements: New music wire coil spring . . . com- 
plete spring insulation at both ends against accidental 
arcing, and to prolong spring life . . . new, larger pivot bolt 
for greater strength, where it counts most. 

Double Economy: The Jackson Ground Clamp, eliminating 
loss of valuable welding current, will pay for itself in very 
little time. And because its price is low, you may be sure 
of double economy when you buy Jackson’s. 


Pai 





JACKSON 


GROUND CLAMP 


No. 2/0 


JACKSON "QUIK-TRIK"’ CABLE CONNECTORS 
The safest way of making cable extensions. By 
connecting the female unit to the cable lead, the 
live cable end is always well insulated when not 
in use. Units lock tight by a twist of the hand. 
To avoid delays in your shop, keep your stock of 
replacement holders on hand with a length of 
cable and a male unit of the cable connector 
fastened to them. Then, if a holder needs re- 
placing, get a spare and connect it in a minute. 


JACKSON CABLE SPLICERS 
Cable ends make adequate metal-to-metal con- 
tact with the copper alloy splicer, clamped, 
soldered, or brazed. For permanent, well insu- 
lated extensions; time saving, economical. 





JACKSON CABLE LUGS 
Sturdy high copper content 
alloy lugs for both mechan- 
ical and soldered cable 
connection. They are avail- 
able in three sizes, each in 
a 180° and a 45° design. 


180 Please specify type required 45° 
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See your Jackson Distributor for prompt delivery 
Also ask him about Jackson Electrode Holders, 
Eyeshields, and Safety Goggles 


a. 0c °= Es. 
WARREN-MICHIGAN 








| GROUND CLAMP 





CAPACITY |iaw opening] price 





500 amp 
500 amp 

















LOW IN COST, plenty o’ “pepper” 


Welding Speed on production, so vitally important 
to reducing the cost of your product, is definitely helped 
compact, willing unit. Modified multi-range dual 
gives 500 combinations of welding current for 
ecting any desired arc characteristic 
fee 


with this 
control 
Operators like 
and ease of handling. Result: More and better 
welding per day. 

Big duty cycle assures you of getting your money's 
worth in actual capacity for useful welding. This machine 
is conservatively rated at 200 
amp: 50% duty cycle! 
pay you to check and 
compare, 

Portable Mounting Optional 


at nominal 


with 


It will 


extra price. Spe- 
cially designed for easily mov- 
ng welder from place to place 
in your factory or shop. Get 
details on this and many other 


features by mailing coupon 








today. 


Your Best Buy .. . A.C.or 


D.C. No matter what your re- 
quirements for electric arc 
welders may be electric 
drive, engine drive, or trans- 
former type . direct current, 
alternating current or ¢ombina- 
tion units with a-c or d-c aux- 
iliary power . it will pay you 
to investigate HOBART, the 
largest and most complete line 
on the market. 





Handiest gas drive ever built 


Take it anywhere. Go where welding is needed and 
profits are waiting. Just put it on your pickup truck (light 
in weight) or tow it on two wheeled trailer available at 
small extra cost 


Ideal for emergency service and ‘‘on- 


the-job"’ welding where electric power is not available 
Low operating cost is made possible with 4-cylinder 
Industrial Engine and constant speed, gear driven gover- 
nor. Send for more details. 


HOBART A.C. - A.C. 
gives you electric 
power plus welding. 
Meet day to day weld 
ing needs with 200-300 
amp. cap. welder, or flip 
a switch and operate 
tools, lights, motors with 
5-8 kw. power. An 
outstanding unit in 
HOBART'S complete 
line of arc welders. 


iy) HOBART BROTHERS CO, Box U-60, TROY, OHIO 


NAME 


I'm interested in the 

[_} Gas Drive. Also send details on other items checked 

[ A.C. Welder—A.C Gas Drive D.C. Welders 
Power Unit D.C. Welder—A.C 

] A.C. Drive D.C. Welders Power on 


ot ‘ 
D.C. Welder—-D.C AC. Transformer 0.c ; 


Bantam Champ’ Electric Drive 


Check 
catalog 


jes mode te 


Power Welders 


HOBART Acces 


FIRM 


ADDRESS 











HOBART Electrodes 


Welding « 


Mallory Alloy Resistance Welding Wheels 


Play Vital Role 
In Large Tube Mills 


Huge new resistance welders are in action .. . producing large- 
MALLORY 53B METAL diameter tubing at an unprecedented rate. Such machines make 
' unusual demands upon the welding wheels required to seal the 
Mallory 53B is a newly improved metal thick-walled seams. 
SHOES fecent sagmetrng Corey Giant wheels of Mallory 53B Metal have been selected for the job 
ments. Castings and forgings of improved 


Mallory 3B Metal are he ing used mnu 


merous applications where a high strength 


. because they are hard and strong enough to withstand the high 

pressures beeause their high electrical and thermal conductivity 
insures efficient welding . because they rapidly dissipate heat... 

high electrical and thermal conductivit : 
and because their extremely high resistance to annealing mini- 
metal is required such as spot welder 
: mizes deformation and weat 
arms, gun velder parts water-cooled 
holders, seam welder spindles and bearings ' But, in addition, these wheels are delivering extra long, continuous 
service ... without interruptions for dressing. This avoids produc- 
tion shut-downs, a boost to operating economy. 
That's results be yond specif cation! 


nm €anada, made and sule »s Matthes & 
allory, Lid., 110 Industry 3, Ontario 


Mallory’s resistance welding know-how is at vour disposal What 


Mallory has done for others. can be done for vou! 


Resistance Welding Tips, Holders, Dies, Rod and Bars, Castings, Forgings 





— 


SERVING INDUSTRY WITH 


Capacitors Contacts P.R.MALLORY & CO. inc. 
Controls Resistors 
Rectifiers Vibrators 
Special Power 
Switches Supplies 


Resistance Welding Materials 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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ATLAS sweavy ovryy TOMAHAWKS 





TOUGH AS THEY COME- 


A head style 
to suit your 
needs in 
metal or 
wood 
handle. 


THESE MAN-SIZE TOOLS! 


MODEL-K (chisel & Cross Chisel Head) 


MODEL-L (Cone & Chisel Head) 
MODEL-LCP (Cone & Cross Chisel Head) 


MODEL-M (Chise! & Cross Chisel Head) 


14 


MODEL-N (Cone & Chisel Head) 
MODEL-NCP (Cone & Cross Chisel Head) 


pabtrey Pp 


LARGER, TOUGHER FOR HEAVY WORK 


@ The Atlas Tomahawks shown above are husky, man-size one pound 
tools for heavy work and embody all the features of standard weights 
—just larger in all dimensions. 

These Tomahawks are standard in many shops where for the slight 


additional cost they prefer their longer life and ability to stand up 
in rough-tough usage. 


Their hand forged, solar steel heads are silver brazed to the handles 
for safety. Next time you buy try one of these heavier models. 


% See your local welding supply dealer. 


WELDING ACCESSORIES COMPANY 


E. LEWISTON AVENUE FERNDALE 20, (DETROIT) MICHIGAN 
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watch production costs 
PAT 


WHEN YOU aia i | e 
tN 


SPECIAL* 


PROJECTION WELDING eam 
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i i 
BUILT TO YOUR SPECIFICATIONS 


The fixtures shown were designed and 
specially built by BUNELL for fast, 
easy assembly of space heater bodies 
by projection welding. —+>— 
Similar fixtures—built to meet your | 
requirements—can speed up your 


BUNELL SPECIAL FIXTURES CUT ASSEMBLY TIME 
ON STOVE FRAMES, CABINETS, HEATER BODIES 


——— + On the special BUNELL Projection Welding Fixtures shown 
above, a total of 63 projection welds are made to 
assemble a complete space heater body in a fraction of 
the time formerly required. 


Among the advantages of this type of BUNELL Fixture are: 
(1) Parts are welded in a stationary position, with much 
less handling of cumbersome assemblies. (2) Automatic 
location of welds. (3) One set of light, air-operated weld- 
ing guns serve many different fixtures. (4) The fixture can 
be removed from the welding line by means of built-in 
casters, and a fixture for another model substituted. 


BUNELL Projection Welding Fixtures can be built for your 
particular requirements on stoves, heaters, cabinets or 
similar sheet metal assemblies to save you time, trouble 
: and money. Send your prints and specifications 
today for quotation—or write for full information. 


WRITE FOR BULLETIN 
which shows BUNELL facilities, 
methods and equipment 





MACHINE AND TOOL CO. 


cash 1601 EAST 23rd STREET * CLEVELAND 14, OHIO 


Since 1920, Designers and Builders of Special Tools, Dies, Jigs, Fixtures and Special Machines 
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Automatic ‘‘Hot-start’’ Control for Instant Arc Striking 
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G-E Silicone Insulation for Compactness, 
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ALABAMA Young 
Box 1429, N 
ARIZONA Ariz 
CALIFORNIA 
COLORADO +H 


FLORIDA ne 
GEORGIA. We 
IDAHO. 

i HLINOIS) M 


INDIANA 


th Bend 


, KANSAS Wotkins, Ir N. W W ichit 
KENTUCKY 7-E ply »., H t an ne Serv Co., Lothair 
Reliable Welding Co. 64 5. 15th, L v B and trie ppl y 
Pikeville 
f LOUISIANA — Equitable Equipment C Orleans; Hughes Welding 
7-0 monte RT set edlngy atekatele 
MARYLAND Arcway Equipment Co. 920 E. Fort Ave. Baltimo 1 
MASSACHUSETTSGenera! Electric Welding Sales, 9 Putnam St., Fitchburg 
aiso MAINE, VERMONT, NEW HAMPSHIRE Welding Engineering Sales Corp 


15 suseway, Boston 
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Long Life, Light Weight 
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HEADS 
Flanged-Only 
Standard Flanged-and-Dished 
Shallow Flanged-and-Dished 
ASME Code Flanged-and-Dished 
Elliptical 


Tank-Car 
ir in = Obround-Tank 
Double-Dished 
& Standard Manholes and Covers 
Hand Holes and Covers 
a) Flue Holes 
Collar Flanges 
Pipe Flanges 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Stee! Corporation STEEL 


Export Distributor: Bethlehem Steel Export Corporation 
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CLINCHER4: 


ALIN 


Jus: watch this easy- 

breathing d-c welder in 

action — you'll be sold in a 

minute. For here's the latest and 

‘best yet'' in modern arc welder 
performance. 


Even if you only highspot its design, 
you'll see how Elin, first name in Eu- 
For the complete story on ropean welding equipment, has assured 
the Elin Welder . . . for ° ° ° 
“ati superior, speedier welding — at lower 
your new experience in welding 
efficiency — let us put you in cost — all the way. 
touch with the distributor 
in your locality. Effortless control . . . a peppier, 


PROMPT DELIVERY steadier arc... uniform penetration... 
— SPARE PARTS 


1 sneer instantaneous voltage recovery 


absence of electrode sticking — these 
are simply hints of the big plus in 
performance that's in 

store for you. 








NEW BOOK 


Shows how fo cut grinding 
and finishing costs 


Copies now available... 
... yours for the asking 


This new booklet covers the subject of industrial 
grinding and finishing from all angles, through a 
series of ‘“‘case histories’ taken straight from the 
production line. Here’s the aggregate of 3M’s 
practical experience with belt grinding installations. 
36 picture-filled pages showing how to step up your 
output and cut your unit cost by converting your 
present equipment to the 3M Method of Grinding 


and Finishing. Send for your FREE copy today! 





READ "CASE HISTORIES” COVERING: 


Foundry grinding 

Aluminum grinding and finishing 

Grinding and finishing brass and bronze 
Cold rolled steel grinding and polishing 
Grinding forged and heat-treated steel 
Sanding and smoothing woods and plastics 
Pre-finishing of steel in the flat 

Stainless steel grinding and polishing 
Polishing tubing inside and outside 


Grinding and seaming glass 











MAIL THIS COUPON TODAY 
FOR YOUR FREE COPY OF 


“STEP UP PRODUCTION” 


MINNESOTA MINING & Mec. Co 
S/ aul 6, Minn Wi 


Name 
Vitle 
Firm name 


Address 


$20,000 SAVED IN ONE YEAR... 3-step operation cut to one... 
equipment pays for itself in thirty days! These are samples 
of the results cited in this new 36 page brochure covering the 
subject of grinding and finishing with 3M Belts. 


FREE BOOK tells about 3M’s plant survey service. Learn how 
you can convert present equipment to the 3M System of 
Grinding and Finishing. Send for your FREE copy today. 


ABRASIVE 
~ BELTS 


y MINNESOTA MINING & MFG. CO., St. Paul 6 
if “Scotch” Brand Pressure-sensitive Tape Scotch” 
Scotchlite” Re 


M" Adhesives 


AN DUREX ABRASIVES LTD trap Ont 
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] Test weldment with STOODY 
MANGANESE 


A simple test that proves 


eolperiorityer 


Expérienced welders fully recognize the “feel” of a good electrode 
with the new STOODY MANGANESE it's a faster, snappier action, improved 
speed of deposit, good looking bead, and low spatter loss. 


But if you want to SEE the supe STOODY MANGANESE. Since the 
riority of STOODY MANGANESE test pieces cannot move, the con 
if you want to prove its excep traction strain is obviously placed 





on the weldment itself. NOTE THI 
COMPLETE ABSENCE OF CRACKS' 
Try this with any other bare man 
Bevel two 34” manganese plates ganese and compare results 


for vee-groove welding. Shim WHAT THE TEST PROVES: Absence 
under the beveled edges to pro- of cracking indicates unusually 
duce a slight reverse bow, such high ductility, a quality in STOODY 
as would normally be allowed for MANGANESE which insures extra 
contraction strength... keeps welded parts 
Now restrain the ends with husky WELDED where unusual shock and 
C” clamps and fill the vee with impact are encountered. 


tional resistanze to cracking, try 





this simple test! 





































| Warpage ts counter 
acted with hu ky 


) 
aya 
C” clam{ 





4 This finished te t piece has been deformed in a pre 
placing STOODY MANGANESE weldment under severe 


tension. Note degree of 





istortion ustained before 
crack develop 


STOODY MaNGanests is also an excellent build-up rod. And it's low enough 
in cost to use both for strength welds and buiid-ups with economy ! 
Try STOODY MANGANESE... Your STOODY Dealer can supply you. 





SsSTOODY COMPANY 11941 East Slauson Avenue, Whittier, California 
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AO Makes the Gloves and Mittens Ne) 
that both PLEASE and PROTECT [mmPXOhRcaaY 








6X141 MITTEN 


is lined. All seams 


wear are welted., ¢ 


a one-finger mitten, 





of this highly service 


6X 142 is identical except 





Chrome-tanned 


ick of the 


ilyle i } 


ubjeect to 


" lon model 
t 


Thumb crotch strengthened 


leather strap The b 


hand 





cowhide, One-piece back and palm 


by 


ve 





WELDERS Gloves 
Mittens 











Here are four popular leaders from AO’s 5 4 
full line of safety gloves and mittens for welders. 
You can't buy more serviceable and comfort- : 
able hand protection! . 
\ 
5X163 GLOVE 
Long a favorite for gas welding and the 
heaviest amperage welding, this glove of 
chrome-tanned split horsehide leather 
provides exceptional heat resistance with- 
out excess bulk. One-piece back and palm 
All vulnerable seams welted for extra 
protection Lining on back of hand is 
extra heavy 
\ 
oe ae 
_ 
a 
ee —~s (2; 
2 Ww “sy” 
1 Z 
No 
3003 ONE-FINGER MITTEN TX200 GLOVE Newest in the line, ‘ j 
Sleeves tuck into these long, 13-inch this economical chrome-tanned 
mittens to protect forearms. One cowhide glove is standard length, 
plece back and palm. Reinforcing vunn style with welted seam at base . ’ 
leather strap around thumb erotch | of palm and wrist. Lightweight. 
Back of hand is lined to prevent | One-piece back and wing thumb 
chafing. If full mitten is desired, | give fullerpalm, lessen hand fatigue. + 


ask for model No 5004 Both An excellent protection buy 


models chrome-tanned cowhide 


Pavitcesu (ert me OM@) DEC ara 


COuran 


SAFETY PRODUCTS DIVISION 





Southbridge, Massachusetts « Branches in Principal Cities 
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SUPER-DUTY CUTTING OUTFIT No. 8 
Complete and ready to use, consisting of 


famous 


“75" Torch with Stainless Steel 


Head; No. 53 Cutting Tip (will cut up to 
1%4-in.), 5902 Heavy-Duty Single-Stage 
Oxygen Regulator; 5905 Acetylene Reg- 
viator; 2-25-H. lengths Hose with Connec- 
tions, Torch Wrench, Regulator Wrench; 
Friction Lighter; Goggles; Cutting Guide. 


Only $99.60. 


Triangular Tube Con- 
struction gives exception- 
al rigidity and strength 
Tubes are silver-brazed to 
head and body for maxi- 
mum durability. Accurate 
needie-valves have stain- 
less stee! conical stems. 


Leakproof Diaphragm 
Valve vis the simplest, 
safest, most economical 
type of high pressure 
oxygen control ever de- 
signed. Stainless steel 
control lever and bear- 
ing provide smooth sen- 
sitive action. 


1h) 


Choice of Heads —rugged 
stainless steel or husky 
forged bronze. Faster sater 
non-flash tip-mixing princi- 
ple. Accurately swaged 
tips assure unrestricted flow 
of gases, actually toughen 
with use. 


Copr. 1960, Nationa! Cy 
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better cutting 
at less cost? 


“TORCHWELD 75” 


The heavy duty cutting torch that gives faster, 
cleaner cuts... longer, more economical service 


There’s no other torch on the market with all the refinements of the 
“Torchweld 75". It’s designed better, and built better to work better 
for you. 

Time after time in shops, foundries and metal salvage yards where 
heavy work and rough use is the rule, it’s the 75" that’s preferred. Yet 
despite its “75° performs with knife-like precision. It 
cuts clean edges with an absolute minimum of kerf, 


ruggedness, the 
It cuts faster. It 
cuts easier. 

All this means savings—savings in working time, in materials, in gas 
maintenance—savings that add up to an impressive 
figure during the ‘*75’s" long useful life. 

Available with stainless steel head at $35.00; with forged bronze at 
$29.00—at your nearest NCG office or dealer. Write for Catalog NTW-110 
for complete details on the famous “75” and other quality Torchweld 


apparatus. 


consumption, in 


Write for Catalog NTW-110 
NATIONAL CYLINDER GAS COMPANY 


Executive Offices 


@56 North Michigan Avenue, Chicago 11, Ill. EVERYTHING FOR WELDING 


CLIP AND MAIL THIS COUPON TODAY 


4 
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NATIONAL CYLINDER GAS COMPANY 

8546 N. Michigan Ave., Chicege 11, Illinois 

Please rush me a free copy of NCG Catalog NTW-110 con- 
taining full information on ‘'75" Cutting Torch and other 
quality TORCHWELD apparatus 


NAME 





POSITION 





FIRM. 





ADDRESS 
CITY 


nder Gas Ce 





ZONE STATE 
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KNOW ABOUT NEW “FLEETWELD 72° 


for high speed production welding? 


@ Welds Faster. Operates efficiently over a wider cur- 
rent range than conventional E-6012 electrodes. Oper- 
ates best at currents substantially above conventional 


E-6012 rods... and without overheating. 


@ Welds Easier. Unique arc characteristics assure 
proper root penetration on fillet welds without sacrific- 
ing speed . .. minimizes the danger of cutting away 


the top edge on lap welds (Fig. 2). 


®@ Goes Farther. ‘“Fleetweld 72’s” near flat bead 
shape (Fig. 1) means maximum weld strength without 
excess weld metal . eliminates piling up of weld 


metal so common with other E-6012 electrodes to 


give greater weld length per rod. 


@ ideal On Poor Fitup. Permits easy bridging across 
gaps at high currents and high speeds without burn- 
ing through parent metal to simplify fabrica- 

tion and fitting of parts in fixtures for 


welded assembly. 
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Fig. 1. Proper Weld Metal 


flat b 


Fig. 2. Prevents Cutting-Away 0/ of 


Fleetweld "2's" nea edge on lap welds... weld flows up 


means Rreater Mile ake topedee without sacrifice tr 


each electrode peed. Prevents pr 


GET 
THE FACTS 


ing up of metal 


@ Needs Less Cleaning. Smooth, uniform operation 
a 
many types of work, slag is practically self-cleaning. 


over broader current range minimizes spatter . 


@ Premium Performance At No Extra Cost. New 


“Fleetweld 72” combines the benefits of greater ease in 


NEW LINCOLN 
“FLEETWELD 72” 
E-6012 ELECTRODE 


Available in \%, 54, 346, 199, 
\4, 6 diameter. For use 


with AC or DC. 


producing properly shaped bead with higher welding 
yet new “‘Fleetweld 
72" sells at no increase in price over its famous E-6012 


speeds to cut your welding costs . . 


welding partner “Fleetweld 7 


VERSATILE FOR WIDE RANGE OF WORK as in the 
fabrication of machinery parts, automobile frames and 
bodies, storage tanks, shop fabrication of structural 
members... and for all types of flat-position repetitive 
work where duplicate welds must be made in a mini- 
mum of time. 


Write for free Procedure Bulletin 


THE LINCOLN ELECTRIC COMPANY 


Dept. 76, Cleveland 1, Ohio 





Sales Offices and Field Service Shops in All Principal Cities 
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ENGINEER 


Let’s Tell the World 


WELL BRAG ABOUT our children, the length of the 


fish we catch (or that get away). the mileage we 
are getting from our new car, but we are as dumb 
as a wooden Indian when it comes to bragging 
about welding. 

You'd almost think welding was a racket of some 
kind the way people who are making their living 
out of it shy away from talking about it. Doctors 
and lawyers discuss their cases; the grocer and the 
butcher never hesitates to tell you how he runs his 
shop. But when you tell someone you are in the 
welding business, he says, “Oh,” and that’s the end 
of it. You let it lie there. But you should carry 
on. You ought to follow up by telling him how 
important welding is to all Americans. 

It is, you know, and we can prove it. 

Not so long ago THE WELDING ENGINEER made a 
survey of American industry. We found that more 
than 85% of our industrial plants were using weld 
ing for either maintenance or production purposes 

w both. Of the plants using welding. 9167 used 


it in maintenance applications. 


These plants were kept in opera- 
tion more hours of the day with minimum delay 
and minimum expense because of welding. Let's 
tell our friends and neighbors about some of these 
little known uses of our “magic joining” process. 
Mavbe they'd find it even more interesting con- 
versation than little Johnny's new tooth or your golf 
scores or the fact than on the last trip your car 
averaged 18.55 miles per gallon. 

Without welding for maintenance, our present 
day economy couldn't be continued. Say that vou 
had to replace every broken or worn part by a new 
part instead of welding it. Repairs that now take 
hours or minutes would take days. weeks or months. 
Industry would soon be in chaos, 

Among first failures would be heavy-wearing 
parts in transportation systems. These failures 
would curtail the delivery of raw materials to plants 
ind thus limit production. Each successive step of 
industrial activity would suffer greater and greater 
ravages as wear unhampered by welded repairs 
went on like a chain reaction. Fewer trains, fewer 


cars, fewer buses and trucks, fewer machines run- 
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all this 


might happen if we should suddenly find ourselves 


ning in factories, assembly lines stalled . 


without maintenance welding. 
Fortunately, that nightmare isn’t likely to occur 


Welding is here to stay in maintenance. 


Production welding is another 
Noe ording to 
of the plants 


subject on which we might talk. 
Tue WELDING ENGINEER survey, 71% 
using welding used it for production purposes. Some 
of these plants are making products that can only 
be produced because of welding. Othe products 
would be vastly more costly if they had to be made 
by other methods. 

Your friend’s automobile, for example, would 
cost at least a thousand dollars more if it were 
joined by other fabrication methods. That's some 
thine you might talk about since everybody but 
certain politicians is interested in saving a thousand 
dollars. 

And every auto needs gas. The high-octane gas« 
line that’s an absolute essential for aircraft and 
autos with high-compression engines couldn't be 
made without vessels capable of withstanding high 
Welding has been 


found to be the only satisfactory joining method for 


temperatures and pressures. 


the high-pressure stills producing high-octane 
vasoline, 

The tiny filaments in light bulbs and radio tubes 
Result is 


that they are cheaper and much more satisfactory. 


are also welded on a production basis 


You can tell your friends about that-——and almost 
countless other interesting and useful applications 
of welding. 

Welding is quiet in industry, but that’s no reason 
why we should be quiet about it. Welded steel stru: 
tures rise silently in our cities, but we don’t have 
Let’s tell the world about 


the virtues and advantages of welding. 


to be silent about them 
Then the 


world will want more welding, dont you think? 
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SILVALOY 


SILVER BRAZING ALLOYS 


Eagle Metals Company, well-known as leading distrib- FLOW 
utors of metal products in the Northwest, has undertaken POINT 
the distribution of SILVALOY Silver Brazing Alloys. Manu- . 
facturers located in this area will benefit greatly from the SILVALOY 15 1280°F 
speedy delivery possible from nearby on-the-spot stocks. VAL o, 1500°F 
SILVALOY Alloys cover all silver brazing requirements and - eeitlves 
Eagle Metals Company will not only furnish complete data, SILVALOY 35 1295°F 
but also co-operate closely with you in deciding which alloy 
fits your specific type of production. SILVALOY 40 40% 1205°F 

The table at the right indicates the characteristics of the Y 4 45% 1145°F 
most widely used SILVALOY Silver Brazing Alloys. For spe- ee , 
cial applications we have a complete line of other silver SILVALOY 50 50% 1175°F 
brazing alloys with different characteristics. See your near 
est distributor for complete information, or write us APW No. 1200 Universal Flux recommended 

for use with these alloys. 


THE AMERICAN PLATINUM WORKS 


231 NEW JERSEY R. R. AVENUE NEWARK 5, N. J. 
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MASTS AND SPARS were stowed on deck as a tractor hauled Silhouette to the river for her first run to the yacht basin 


“We Built a Boat” 


BY HARRY W. PIERCE 


First vice-president of AWS. Harry W. Pierce knows enough about 


designing lor welding to give a course on it at last year 


s convention 


of the American Welding Society. He also knows something about 


shipbuilding (understatement). When he applied his own ideas to 


a boat of his own, the result was Silhouette. This welded steel lady is 


a glamout 


girl (see picture on front cover), but she’s as good as she 


is beautiful, claims her owner-designer-builder. 


- 4 GOOD many years the writer 
has been identified with steel 
shipbuilding, and particularly with 
the application of welding to ship 
onstruction For just about as 
many vears. he has looked forward 
to the day when he could have a 
comfortable cruising auxiliary. Nat 
urally, a welded steel hull got a lot 

f consideration in his preliminary 
plans. 

Came an opportunity to use a 
small job welding shop, conveniently 
located with respect to both the 
writers home and the shipyard if 
ot in respect to water. The owners 
wanted to try building a steel boat 
\ fine loftsman who likewise liked 


little boats next joined the group. So 
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a sort of postman’s holiday began 
ona couple of nights a week and on 
Saturdays we would gather at the 
old shop and go to work 

Some jobs were, of course, beyond 
the capacity ot the she po required 
special equipment such as_ rolls, 
brakes or a press These were con 
tracted to the shipyard or to one of 
a number of nearby metal-working 
shops. Our little group, however, did 
all of the erection and a very consid 
erable part of the fabrication at the 
site. Our tools were a cutting torch 
i few arc welders. portable drills and 
grinders and an invaluable small air 
compressor to operate a pneumati 
hammer for chipping. peenine and 


erinding 


1950 





The very considerable advantages 
of the steel hull for boats large 
enough to use an easily welded thick 
ness of plate have been well covered 
water-tightness, strength for weight 
low cost of material. Since steel boats 
are no longer a novelty, many are 
equally familiar with some of their 
disadvantages or limitations. Seel 
plate (or aluminum or plywood for 
that matter) develops eXpensive hab 
its when compound curvature is 
attempted. But the normal boat a 
rd plank 


construction is likely to have a ver 


signed for conventional wo« 


large proportion of just such curva 
ture in the shell. Since it’s so costly 
to get these shapes by furnacing 
pressing, cold working or by the 
use of excessively narrow plates, most 
steel boat builders have resorted t 
“developable” surtaces lf conical 
or cylindrical surfaces (singly or i 
combination) for the areas betweer 
the keel and chines and from chine 
to gunwale Properly designed and 
executed, smart craft with good per 


rut VMucl 


of the pleasure of boat owning. how 


formance can be turned 


ever, comes trom the eye appeal of 


shapes ind curves not compatible 
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LAYING OF KEEL starts every 


tion. Here are keel, centerboard trunk and bulkheads 


Growth of the Silhouette as told in pictures—from her keel structure to 


with hard chine lines and the often 
boxy appearance of the developable 
side plating. 


THAT PROBLEM OF SHRINKAGE 


Welded light 


weights of plating has another un 


construction in 


deniable disadvantage: the distortion 


due to shrinkage in the weld and 


adjacent metal, This is pe rhaps more 
the matter 
Years of 


with shrinkage 


of a handi ip even thar 
of compound curvature 
experience in dealing 
distortion and stress problems, how 
ever, had led me to the 


that within certain limits and careful 


conviction 


control, “the devil might some useful 
work short 


welding and torch-cutting shrinkage 


perform.’ In perhaps 


could be made to give us the curves 
desired in the right places instead of 
such re 
a steel hull, 


roller 


whi h 
“Oh, she has 


accompanied 


the ones occasion 
marks is 


eh?” with a 


coaster wave of the hand, Or. “How 


much cement to fair her up 

It is immaterial whether Silhouette 
was built in the interest of 
to check 
cause of the writer's desire for 
Both 
achieved If a bit short of her de 
the hull has at 


goodly 


science 
these theories or just be 
a boat 
of her ty pe objectives were 
signer-builder’s goal 
least 
of skeptics The sweetest praise comes 


confounded a number 


from the fact that she is rarely iden 
tified as a metal boat 


called 


Chesa 


The general specifications 
for an auxiliary suitable for 
peake Bay (but not restricted to that 
fine body of 


water). She must be 
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shipbuilding 


opera- 


handled by the 


under all condi 


capable of being 
writer and his wife 
tions, be comfortable cruising for 
four and if a couple more could be 
smuggled aboard for a week-end, so 
much the better. Comparatively shal- 
low draft. too, for 


( hesapeake 


the water in the 
is spread a bit thin in 
most delightful spots 
More than four 
to some of the best anchorages, but 
that 
places to satisfy any but the 
*“ounk-holer.” 

Around 28 ft on the 
seems to take some of the punch out 


some of the 
feet denies entrance 
enough 


much can be carried 


true 
waterline 


of the chop that is so common when 
wind meets tide and permits some of 
starting 
late. 
smmbination keel and 
lateral 
ample for most sailing. but a good 
adds 


The centerboard is also an excellent 


the longer jumps without 
too early and 


Silhouette is a ¢ 


finishing too 


centerboarder \ plane is 


centerboard windward ability 
machine, and its 
bottom is 


prevents a 


sounding 
warning that the 
close to the top 


automatic 
getting 
more 
serious grounding 
Far from introducing a structural 
compli ation and probable source of 


leakage, the 


steel boat is simple 


centerboard trunk in a 
tight and a struc 
tural member. If there is any neces 
sity, a bolted cover plate permits the 
trunk to be opened 


is oft Lyin 


The board. which 
steel plate. can be re 
moved without hauling it out; this 
was accomplished by welding a short 
pin into the pivot point of the board, 
and resting this on semi-circular 
blocks welded to the 


trunk, When the 


inside of the 


lifting gear is dis 


A LATER STAGE of construction shows the 45-gallon 
fresh-water tanks looking down on them from above 


connected, the board is free to be 
lifted up into the cabin. 

Limiting of the draft made greater 
Whatever its effect 
on speed, beam is certainly what 
Silhouette’s 


11-ft beam permits permanent berths 


beam inevitable. 


makes a boat livable. 
outboard of the transom seats in the 
The 
providing for the 
extra pair on week-ends. With four 


main cabin. transoms are an 


extension type, 
aboard, all have berths used for no 
other Why aren't 
more raised-deck boats to give ade- 
outboard 
berths is a puzzle to me. It’s wonder- 


purpose there 


quate room over these 
ful to be able to sit up without crack- 
ing your skull, to look out the fixed 
port in the side and check wind or 
tide, to have ample ventilation and 
a sense of spaciousness on entering 
the cabin. The raised deck simplifies 
both building and trim, and what a 
area of deck it 
There is ample space to handle the 


grand provides! 
dinghy, sails or just to sprawl out on 
and loaf without being a doormat. 
The lines of Silhouette were dev- 
eloped on the basis of the foregoing 
waterline, beam and draft specifica- 
tions. They are pretty much normal 
for the type, on the heavy displace- 
ment side. The main point is that 
the lines, good or bad, were worked 
up without regard to the material or 
The 
primary consideration was cruising 
comfort, but it was hoped that she 
could at least keep out of the way. 
A few informal races indicate that 
with racing canvas and proper han- 
dling she won't do at all badly. Per- 
formance under power and maneu- 


any limitations on curvature. 
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HULL FRAMING complete, ready 
for the plating. A view from bow 


hull framing to the application 


verability exceeded all expectations 
The direct-connected engine, turning 
up to 1,500 rpm, gives a very solid 
615 knots at 23,000 pounds displace- 
ment. 

A bit more than the usual care 
and time— was put into the loft work 
in fairing and developing a complete 
body plan. It included every station 
on which there was either a frame or 
bulkhead 1 he body plan was ribed 
on a section of flooring that could 
be. moved right into the shop. serv 
ing as an oldtime scrieve board for 
frame bending as well as the Bible 


for all work. An 


half model to 34-in. scale was also 


further accurate 


made to facilitate shell layout. This 
model allowed us to determine 
whether or not each plate was within 


shrink- 


wanted to use 1<-in. 


the approximate limits of 
forming. We 
plating above the 4-ft waterline and 

16-in. from that line to the top of 
the garboards at the 18-in. waterline. 
Other considerations, principally the 
forming method, limited plating to 
a length of 8 ft and a width of 3 ft. 


Hu 


FRAMING THE 


Primary framing consisted of T- 


sections built up of 'x-in. webs with 
16-in. 


welded. We gained a maximum mo- 


face plates intermittently 
ment of inertia and ample strength 
with a depth of only a little more 


than 2 in. 


The web members were 
edge bent cold, and the face plates 


Bulk- 


out to size, and 


easily sprung to that shape. 
heads were gotten 


the trick of flanged joints (with 


STERN VIEW of framing. Note the 


double curvature of the fantail 


of curved plating 


welds lightly peened) kept them per- 
fectly flat until the final shell weld- 
ing began. 

The framing system is a combi- 
nation of longitudinal and transverse, 
the reason being that any deviation 
from nearly square panels increases 


buc kle on 


All seams and butts land on primary 


the tendency to welding. 


stiffening members—another lesson 
learned the hard way on big ships. 


The 3 


terline 


16-in. plating below the wa 
thick 


with its 


was enough fin con 


junction curvature) to re 


quire no further stiffening: panels 
were approximately 2 ft square. The 


1 far harder to 


x-in. plate above is 
form and requires intermediate stiff 
Le by 1 in 
Panels 


ft square proved ade 


eners, These were simply 
flat bars, edge bent to shape 
of about | 


quate. There is a sound-deadening 
character to this construction that 
removes the curse of overly large 
unstiffened panels frequently seen 


(and heard). 

The heavy keel structure present 
ed no particular welding problems. 
We welded it with E-6010 electrodes 
Following assembly of the keel and 
and the 
board trunk, the entire framing sys 


garboard structure center 
tem was erected, including the deck 
and time 
had to be taken to get the members 


beams. Considerable care 
as perfectly aligned as possible and 
absolutely fair. All 


welded 


intersections 


were and every point re- 
checked. This precaution amply paid 
for itself in the plating. Layout tem 
plates for each shell plate were lifted 
directly from the completed fram- 


ing. For the most part, we required 
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FIRST PLATE and one with maxi- 


mum curvature in both directions 





PLATING (3/16 in.) has now been 


completed to the waterline of boat 


only one template for both port and 


starboard, minor deviations in out 
line between port and starboard were 
merely indicated on the one template 


The roll 


curvature 


transverse 


taken off the body 


templates — for 
were 


plan. 
FoRMING ComPounp CURVATURE 


Every plate has compound curva 
ture. The forming was accomplished 
by variations of an old smith’s trick 

it was used to a limited extent in 
one or two of the wartime shipyards 
that did not have adequate plate fur 
nacing equipment. Basically, we 
slightly underrolled the plate to get 


transverse shape, laid out the cut 


edges accurately and then shrunk 
the longitudinal edges while the plate 
is stressed. The curvature thus ob 
tained is a function of the plate 
weight and proportions, the stress 
and heat control The rate of heat 
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DOGHOUSE and deck framing. Compare this view with 


picture to the right. Doghouse is 


ing and cooling is largely a matter 


of torch size and speed This process 
essentially depends on skill and judg 
ment, but it was quick and accom 
plished the desired result. As in the 
rolling, the plate is left 
with edges a bit slack, to be 


into place with clamps 


case of the 
sprung 
because the 
final welding of the seams and butts 
gives slight additional curvature. 
The 3/ 16-in (due to its 
creater stiffness and resistance to lo 
cal buckling) was much 
work by this method than the '<-in 
A good deal of care had to be 
with the lighter plati t 


platir f 
easier to 


used 
ivoid local 
crippling 
Wenps ar Low Heat 
As each plat Was ipplied all 
welding was completed We 
phasis on 
sible. If vou want to cor 
tortion 
stitute for 


put em 
is little heat input as pos 
trol the dis 
there 10 sub 

practicabh 
electrode all fr ming 
connect welded 
with 3/32-in. and rl-in. E-6013 
electrodes ! predominantly 
effort 


structure cool 


straight kvery 
was made 


and 1 weld 


distribt ( it ( i! 


sizes were practica 


ble. 
Keep the structure cool! 


sizes should be e smallest 


Weld 
possibl 
consistent with 
plete fusion. The 
welded Intermi 
absolute must 
seams of the land the bour 
bulkhead 


of tanks ar 
All shell 


light-gage steel ture, while 


byartt 


houette were butt joints. and the 


surface of the 
flush As pre 
land or 


members: in the case ol 


outside plating was 


hipped and ground 
viously noted, all joints 
framing 
both the 3 


ng. the shell plates land on ‘e-in 


16-in. and rage plat 


. butt 
welded to the framing member The 
ory was that this 
facilitate lining up of the butts, give 
us a little in the fitting 


up and would reduce shrinkage and 


by 14-in. intermittently 


straps 


“landing” would 


1 
more leeway 


hence change of shape in the fran 
ing member. Facts checked with th 
Little 
welding. The 


ory. for exceedingly char 


could be found 


straps were quite 


ilter 
unnecessary th ug 
fitting 


were the 


as far as alignment and 
these 
they « 
heen eliminated to 


were concerned If 


only considerations ould well 


have save their 


cost 


PEENING HELPS 


Too 


The final step distortion control 


and a good act n the hol 


ins Since the 


trouble Is 
shrinkage at but chiefly along 
weld, the most effective 
to stretch the joint back to its ori 
il length nd of in be done 
rarkably — litth 


1 ‘ ind fT with ( at 


correctior 


sometimes 
know how 
The final 
have heer 
it. well 
lace ind the 
be readily 1 
ing for vari 
menting wast 
line on the he 


i illon Was 


THE 


DECK PLATING has been nearly completed in this pic- 
skylight 


and doghouse are also in place 


areas where a few les- 
hard 
Silhouette requires near 
gallon of 
plete coat above the 
ratio isn't too bad 
The ballast intended to be 
lead, cast directly into the pockets in 
the keel. It proved to be in possible 
to obtain the required amount of 
lead. Hence about half the ballast i- 


lead melted in place. and the re 


of that in two 


sons were again learned the 


way. Since 


lv a paint for one com 


waterline. the 


was 


mainder consists of rivet punchings 
well sealed with pitch. com 


This 
bination may pose a question to the 
measurer under Cruising Club rules. 
Is it an iron keel with inside ballast 


not? 


Water anp Gas TANKs 


The fresh-water tanks are 


part of 
the ships structure. There is one 
each of 


| ’ gallons eat h. 


under the main cabin tran 


SOS, They are so 
connected that suction for the galley 
or the wash basin in the ‘head 
taken tank. o1 
they mav be ecross-connected at any 
time The inside these 
tanks dust 


paint, which has stood up perfectly 
| 


pump 
may be from either 
surtaces of 
were coated with zine 
arge bolted manhole pl ites provide 
spection and cleaning. 

The WO-vallon tank is a 
evlindrical tank in 
built of 1x-in. mild steel. 
tanks fail 


outside corro 


tor ready i 
gasoline 
separate the en 
gine room 
unlined since gasoline 
fron 
sion, the of this tank is well 
coated asphaltum 
Should any trouble develop, the tank 
taker ut through the bulk- 
head door 


nost Trequer tly 
itside 
with compound 
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FROM 


terior of 


Steel construction makes it possible 
to subdivide the hull into compart 
ents that watertight 
\s an example, the bulkhead separat 
ing the 


actually ars 


galley and main cabin from 


dec k 


and dogged 


to keel. A 


watertight 


tight from hinged 


door gives 
ready access to the engine, Separate 
suctions are 


under the 


provided for the bilge 
that in the 
although both lead to a 
inifold and common pump in the 
Suction can be taken 


either bilge. but 


engine and 
I iin cabin. 
cockpit from 
there is no possi 
bilge 


into the cabin. 


bility of oily fumes 


vetting 


Water of 


The bulkhead separating the main 
from the forward stateroom is 
likewise watertight from deck to keel. 
The doorway is designed to take a 
chtweight WI although I 
vet added this item. With 
the watertight installed. the 


cabir 


door. 
ive not 
door 
sat would be divided roughly inte 
three equal compartments, watertight 
to the deck 
Cuips WeRE A NUISANCE 
stated. , the hull 
1 butts were chipped and 


As previously 
seams an 


eround flush after welding. This was 


t required on the deck since it was 
t be entirely wood covered: how 
ever. the doghouse is of light-gage 


steel and had to be properly finished 


The entire exterior surface was then 


sandblasted and metal sprayed: we 


| 


pure aluminum below the water 


ne and zine above 


Metal spraving 


was followed immediately by a brush 


vat of “Amercoat™ primer and ther 
several coats spraved, of the sane 
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PHE COCKPIT, looking toward cabin. The ex- 


the vessel is now well along te completion 


s 2 


vinyl plastic. The cementing was ap 
plied at the few spots belore 


to. and the final finish was put on 


reterred 


Inside. we were content with a 


thorough-going wire brushing For 
this. job. we used a power-driven 
rotary brush wherever we could 
Power brushing was followed by the 
application of two liberal coats of a 
cold asphaltum emulsion on the shell 
Bulkheads and other 
structure were given two coats of red 


lead. 


In nearly 


parts of the 


every Case where rust 
has shown up inside the boat, it has 
found to be the result of drill 
chips not cleaned out drilling 


This Is 


heen 
ifter 
a hole for some attachment 
one of the difficulties in finishing a 
steel boat. You drill and 
sometimes tap for attachments. and 
harder to get rid of the 
chips \ good magnet 


have to 


it is even 
confounded 
is the only solution 

A few simple precautions were tak 
en to avoid electrolysis The pro 
peller is bronze and the shaft Monel 
but both are insulated from boat and 
engine The bronze sea chests ire 
also insulated from the shell 

With our fingers crossed. we 
a single-wire svstem tor the lighting 
the boat's hull being the round. The 
risk seemed since only 6 
involved Not a trace of 
trouble has vet een found The 


lighting system. howeve isnt 


used 


justified 


volts were 


used 
too much when cruising. As a rule 
eno ivh to give 


wv spendthrift light 


the engine is not used 
anv excess julie te 
ing \ 


shipmate. and in the mouth 


lantern is a good 


gasoline rr 
s when it 
“there 


isnt much need for lights. But it as 


Is an overly warn manic 
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NEITHER A WALI 
to the water kept the Silhouette from being launched 





of cement blocks nor a long haul 


i real pleasure to have electric lights 
located 3 place favr 
quick and brief use. When we dock 


its usually possible to find a soures 


essential 


every 


of 110-volt current somewhere with 
in the range of the 150-ft shore cor 


nection cable we carry Perhaps 
we ll get over our present dislike for 
generating set It 
to make an it 


very 


a small ippears 


possible stallation that 


could he 


re irly nol 


Coot, Quiet anno Dry 


Comfort aboard a small boat ger 
keepi 

wr cool 
level low enough 
The steel hull is 


peer as tar as leakage is 
concerned, We did fear trouble from 


erally rests on three factors 
dry inside, being either warm « 
enough and a noise 
to be unnoticeable 


without a 


condensation and planned from the 
start to sheathe the 
dresser or berth 


deck. Below 


cabin sole. the shell 


insulate and 


cabin areas, fron 
level up and under the 
this level to the 
Was painted and dusted with 


lated cork 


unfinished 


vranu 
kven in the relatively 
condition however we 
were all surprised by the lack of 
excellent 
ventilation probably has more to d 


with 


condensation o1 sound 


preventing condensation thar 


does material. and the panel stiffer 
shell kill 
all metallic noise 


the winter lay up the cab 


ing system used on the 


practi ally 
During 


ins were sheathed with hard-rolled 
thin aluminum sheets to which an 
inch of fiber glass was 


secured 
Painted a soft ivory and secured by 
polished teak strips. these cabin par 
els add immeasurably to appearance 


ind to comtort The cabi ix eal 
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heated in cool weather, and is as cool 


in summer as any boat’s cabin | 
have ever visited. 

Our original plan had been to use 
conventional hollow spruce masts. 
We changed our minds, however, 
and decided to go all the way with 
steel, using it for spars as well. The 
basic used 
throughout, but we varied the diam- 


eter of the circle 


hexagonal form was 


in which the hex- 


agon was inse ribed to obtain the 
proper sizes and tapers. Shearing 


and braking, together with simple 
low-capacity spot welders. were all 
the equipment required. Sections 
were generally 4 feet long, except for 
end pieces and those providing local 


reinforcement. 


STAINLESS Mast Best 


that Silhouette’s 
present main mast is her second, The 
first was built when nothing but 19 


I must confess 


gage mild-steel sheet was available 
While this put the factor of safety 


against crippling in the mainmast 


into a region used only by adven- 
turous airplane designers. we took 
the gamble. The 4614-foot spar 


weighed 158 pounds with all fittings 
and track (less stays and spreaders ) 
Although this mast served during the 
first 
crippling 


short season, enough localized 


appeared to demand re 


placement. The present stainless 
steel mast is 50% heavier and has 
three times the original fatigue 


strength. Both masts are stepped on 
deck, 


tion again makes it simple to trans 


of course, since steel construc 


fer the compression stresses to the 
keel 


ment 


without affecting the arrange 
decks Should a stay 
part or pull out the rig would simply 


£o over 


below 
the side and be cut clear 
Incidentally the construction is wa 
tertight and the spars all have ample 
to float 
by 19 airplane cable with zine sock 


buovancy The stavs are ] 


eted end fittings. 


Knocked Down tHe Watt 
Throughout the building period, 


many a kibitzer gravely informed us 
that we had duplicated the famous 
boner of the man who built too large 
Since the beam 
feet and the doors 
of the shop just 9 feet wide. there 


a boat in his cellar 
is a bit over 1] 


was some justification for the criti 
cism. We had planned for it, how 
ever, and when the time came. we 
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took down the door frame, and 
knocked out a few 


Out she came, stopping traffic on a 


concrete blocks. 


busy highway far from water, as 
spectators gathered 

Based on the building experience 
of Silhouette, there is little doubt 
that the bare hull of a roundbottom 
steel 
few (probably less) man-hours than 
built 


appearance of the 


boat can be turned out in as 


are needed for a well wood 
The steel 


boat should satisfy the most exacting 


boat. 


The material cost would 
Vastly 


maintenance 


boat lover. 
be considerably less. more 


sturdiness. lower and 
other advantages would be the extra 


dividends. However, the builder’s 
costs (in our case, time) begin to go 
steel hull. 


up in finishing up the 


‘Touch 


No. 2 


“Twelve Self-Assignments to Sales Success” 


BY RICHARD C. 


N YOUR DESIRE to close a sale, you 
| can be fairly compared to a bat 
ter in a ball park who would like to 
score a home run. You know what 
the chap at bat has to do. After 
smacking the ball a good. hard clout 
in the right fence-top direction, he 
has to run over to first and touch it 
And. if he wants to score, he cant 
stop there. 

He has to go on and touch second 
Still he can’t stop. Nor can he short 
cut across the diamond to home. 

He has to go still further 
third. Then, then 


can he come in for a score. 


on and 


touch and only. 


Same wav. essentially, with selling 
You, too, in each sales presentation 
to a customer, must touch each base 
must sink your selling spikes into 
each major point of your story. 
If vou fail to do 


another 


that, for one rea 


son or perhaps because 


you, vourself, have become bored 


with the repetitive retelling of your 
own selling points—then your 
alty for base skipping is likely to 
prove the same as it proves in a ball 


park, No S( ore! 


So beware this line of reasoning in 


pen- 


advance of a sales interview: 
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in a series of inspirational talks on 
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Somewhat more in finish inside is 
required, and it is harder to make 
the thousand and one attachments. 
The writer concludes that with all ac- 
ceptable short cuts, the overall costs, 
boat for boat, would be about the 
same. 

But as he contemplates freedom 
from caulking. dry rot and teredos 
(wood-gnawing worms), the writer 
thinks the steel hull is beyond cost 
\ difficult approach 
protec ted commercial 


comparisons. 
to a poorly 
dock risks little 


and he doesn’t need to worry about 


bevond a scratch. 
old fish stakes or taking a pounding 
in a bad blow. And there is no safer 
craft when lightning strikes. Peace 
of mind on all these counts really 


makes boating a pleasure! 





“Since this guy | am going to talk 
to is a smart cookie, chances are he’s 
with 
most of my selling points. Maybe 
I'd only be boring him with stale 
old stuff if I gave him the complete 


already thoroughly familiar 


treatment. Guess I'd better just hop 

skip and high-spot through it.” 
Once you begin figuring that wav. 

WATCH OUT 


you're careful, you 


because unless 
find 
vourself skipping bases on all your 
calls 
and more of what makes customers 
WANT to 


you violate the first principle of good 


may soon 
little by little leaving out more 


buy. And, in so doing. 


closing: TELL A STORY COM. 
PLETE ENOUGH TO JUSTIFY A 
CLOSE! 

This month, as your self-assign- 


violate that 


work on every 


ment, determine not to 
principle. Put it to 
sales call you make—whether formal 
or informal——whether short or long. 


TOUCH EACH BASE! 


These articles, to be published one a 
THe WeLpING ENGINEER, 
are based on the script of a neu 
Dartnell-Borden series of sales films 
called “Selling 


month in 


{gainst Resistance.” 
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Welding, Brazing, Soldering 


Beryllium Copper—I 


BY JOHN T. RICHARDS 


Beryllium copper can be readily soldered, brazed or welded IF you Design Engineer 
The Beryllium Corp., Reading, Pa 


take certain precautions. In joining, remember that 
(First of Three Parts) 


Beryllium copper is an age-hardening alloy. Heating may aflect ean IUM copper is characterized 

final ; by its high strength and hard 
its final properties. ness, good electrical and heat con 
ductivity, excellent resistance to fa 
When this alloy is heated, a tenacious film of beryllium-oxide “#ue, Wear and corrosion. Tf you ar 
after such properties, maybe a bery! 


is formed. Unless you remove it. you will have difficulties, lium-copper part is the answer 
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2—NORMAL 


solution-annealed 


of 


heat-treated 


structure a strip 


Microstructures show what 


structure caused by 


3—BURNED 


heating at too high a temperature 


heat does to it! 


This valuable alloy is finding in neer may choose from a wide selec 
creased use as a material for springs, tion of methods: soft soldering, sil 
diaphragms, bellows, small structural ver brazing, carbon-are, metal-are 
units and similar parts. It can be — inert-are and resistance welding. No 
readily formed or machined in the — satisfactory process has yet been de 
soft) (unhardened) condition, then — vised for brazing or gas fusion weld 
hardened by a simple, low-tempera ing. 
ture treatment to give the best com 
bination of available properties. COMPOSITION AND PROPERTIES 

It is frequently necessary to join 
beryllium-copper parts to similar or Let us now take a look at the 
dissimilar metals. The design engi standard alloy It is available in two 

4 
Fable I. Typical Physical Properties of Beryllium Copper 
Heat-Treatat Heat-Treated 
Miscellaneous Propertic 

Specihe gravity 2] 8.25 

Density—-lb per cubie inct (0).20¢ 0.298 

Spec ifi heat — ca pet 1 ( 1-100 ¢ 0.10 0.10 

Magnetic propert Noi dima Non-magneti 

Melting range I 1.585-1, 1585-1 0 

( 86 9 465- 955 

Maximu increase In density hn heat-treatment 0.6 

Maximum decrease I t on heat-treatn it 0°? 
Average Coefficient of Linear Expat . 

Per °¢ 20-100 ¢ 00000166 0.000016 

20-200 ¢ 0.0000 169 0.0000 170 
20.300 ¢ 0.00001 0.0000 178 
Per °F (68-212 F) 0.000009 0.0000093 
68-392 F) 0.0000004 0.0000094 
6} 2 |} 0.0000099 0.0000099 
Elastic Me | 

Tension, | Ly O00 000 19,000,000 

lorsior } fy OCMD THN yD CM) 
Electrical Properti 

Conductivity FACS ( 15 9 00 

Resistivit } un 91-10 6.4- 7.2 

MOC) 10.9 79 34 

Temper iture ¢ thew t re tivity 0-200) ¢ 0.00] 0.00] 
Thermal Propertic 

Btu/sq ft/i r/t 8 | 170-4% oO 

> | RO 940.9 
Cal ( ( 0.160 0.27-0.3 
Ww) ¢ y 0.34 
a4 THE 





1—STRUCTURE resulting from a 
prolonged heating at 1,100-1,350 F 


forms: wrought or cast. These have 


the following nominal compositions: 


Wy 
1.90-2.15% 


0.2 


Cast 
1.90—2.15°% 
’ Q.o0 
Balance 


rought 
Serylliun 
Cobalt 


Copper Balance 


The difference e 


is solely 


you will recognize. 
a matter of cobalt. Typical 
physical constants. electrical and 
thermal properties for this alloy are 


Table 1. Table If lists its 


average mechanical properties. 


given in 

Both electrical and heat conductiv- 
ity of beryllium copper are lower be 
fore heat treating: 
to 22-306° after 


ineans that it is generally 


16-20° compared 
This 


advisable 


hardening. 


weld the metal in 
The rela- 


tively high heat conductivity of beryl 


to silver braze or 


its unhardened condition. 
lium copper means special precau 
tions must be taken in joining this 
alloy to steel, nickel. 


bronze or other metals of lesser con- 


aluminum. 


ductivity. 
to 


parts to compensate 


Perhaps it may be neces- 


sary preheat beryllium-copper 
for this effect. 
Similarly. some allowance should be 
made when parts of large and small 
cross-sections are joined. 
Assemblies should be specifically - 
designed for welding. brazing or sol 


Va t 


maximum economy or best perform 


dering. cant achieve either 


ance if you just replace bolts or 
rivets with welded joints and let it go 
at that. For one thing, your joints 
should be made at points of low 
stress concentration whenever  pos- 
sible. 

The two main things to keep in 
mind are listed in big type at the 


beginning of this article. To repeat, 


they are the effects of weld heat upon 


the age-hardening treatment and the 
tough film of beryllium oxide. Let's 
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with lead-tin solder. 


ok at each of these in greater detail, 


AGE-HARDENING RESPONSE 
The favorable properties available 


in beryllium copper are obtained 
heat 
first solution-an 


1.400-1.475 F, 


followed by a rapid quench. The sec 


through a two-step treatment 
The material is 


nealed in the range 


ond or aging treatment requires heat 


hardening in the range 550-750 | 


Generally. the first ste p or solution 
anneal is provided by the mill so fab 
ricators need be concerned only with 
the low-temperature hardening treat 

ment 
The be rvllium-copper equilibrium 
Fig. 1. tells us that copper 


5—ANEROID CAPSULES formed by 


( 


joining beryilium-copper diaphragms 


Measuring button was also mounted with soft solder 


will dissolve about 2.1‘ very tliun 


at temperatures in the solution-an 


nealing range: solubility decreases 


at lower temperatures 


Rapid ‘ ool 


ing (quenching) from a temperature 
within the field of maximum solubil 
ity will preserve the latter condition 
Hence 
perature a supersaturated solid solu 
high ductility 


low hardne =s strength 


there may exist at room ten 


tion with relatively 
and relatively 
and conductivity 

Only 
soluble in copper in the 
750 F. 


this range will cause precipitation of 


about 0.25 bhervilium is 
range 550 


Aging at a temperature in 


the gamma phase from the unstable 


solution: results are an increase ih 


hardness, strength and conductivity 


The ability of beryllium copper to 
respond to a treatment that doubles 
its strength and hardness offers cer 
tain fabricating advantages The 
heat of 


nently 


welding operations perma 


anneals (softens) 
alloys. but 


copper the maximum properties can 


most co] 


per-base with bervilium 
restored through aging 
that care 


we Iding or 


be largely 
Its also 
evercised in the 


truce must be 
brazing 
of beryllium copper in order not to 
destroy the hardness. Fig. 2. magni 
fied L5O\. shows the 
ture ol a 
heat-treated 


, 
ig. oO 


cause d by 


normal stru 
solution-annealed and 
bervilium-copper strip 
burned = structurs 
heating the 


Fig. 1 shows the 


shows a 
area at too 
high a temperature 
resulting 
he ating in the ] 

about the temperature required lor 


structure from prolonged 


LOO 1.350 I range 
silver brazing 

mind that heating for any 
time in the 
will 


may not 


Bear in 
length ot 
LAO | 
whic h 


range 750 
produc e structures 


fully 


rt duc t d 


respond = t 
final 
ties. The recommended joining pre 
short 
wo |} 


giving proper 


only 
T5U-] 


cedures either allow 


heating evcles in’ the 


range or provide rapid cooling 
through these critical te mperatures 
Fig. | 
parison between the heat treatments 
and the 
soft 


silver brazing and weldir 


reveals an interesting com 
given to beryllium copper 


temperature ranges involved in 


soldering, 


Table IL. Typical Mechanical Properties of Beryllium Copper 


t-treated 
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Tensile Strengt! 


ps 


60- BO0.000 
165-1 85.004 
73- 88,006 
175-190.000 
80- 100,004 
185-200.004 
95-120.00K 


190-205.000 


000 
185.006 
120.004 


15.00 


yal BO 
165-180 .006 
140.006 


185-230.00 


70- 90.004 
95-110.001 
55- 65,000 


155-165 001 


1950 


wkwell Hardness 


»-65B OT = -60 I5ST75 

40 30N56 -59.5 ISN78.5 
85B 30T60.5-73.5 1ST&2 

12¢ SON57.5-61.5 ISN79 
93B 30T74 -78 1IST88.5 
136 }0N58.5-62 ISN80 
99B 40T78.5-81.5 15T91.5-9% 
+4 30N59.5-63 ISN80.58 


»-B0B TSS -68 
41¢ S0N56 
97B K0T68 = -BO 
MC 1ON56 63 


Ho 

















Table III. 


Tin 
Lead 
Composition 
Me Sacaes eGarewwe. ~ 50 
er orere ‘ 50 
Antimony 
Silver es 
Melting range, deg F 541-421 
Electrical conductivity, , 11 
Tensile strength—room temy 6.100 
212 F 1,000 
302 F 1.700 
428 F 
Shear strength . >. 00 
Izod impact strength, ft-lb 16 


Soft soldering alone does not affect 
the heat-treated properties; it may be 
The other 
joining processes must precede hard 


done after heat treatment. 


ening since they are carried out at 
higher temperatures. 
RECOMMENDED Heat TREATMENTS 


Ihe solution-annealing and hard 


ening treatments generally used for 
beryllium copper are: 
Solution-Annealing: 1 hour per 


inch or fraction of an inch of section 
thickness at 1.450 F, followed by an 
immediate water quench. This treat 
used to restore the 
heat-treatable characteristics of parts 
overheated in the range 750-1400 I 
s hours at 600 F, fol 
lowed by uncontrolled cooling, 


ment can also be 


Hardening 


BeryYLLIuM-Oxipe Fitm 

Heat beryllium copper, and a thin 
film of will be 
formed. not easily re- 
Also, it is 


melting 


bervilium oxide 
This film is 
duced by the usual fluxes 

refractory since its 
4,650 F The best 


deal with it is to prevent its forma 


very 
point is way to 
tion whenever possible 

Scale 


nealing or 


formed during solution-an 


hardening mav be re 
moved by pickling. The four stages 
are: 

acid 


until the 


1. Immerse in a 20°° sulfuric 
solution and heat to 150 | 
dark scale disappears 

2. Rinse in cold water 
3. Bright dip in 25% cold nitric 
for 
1. Rinse in hot water and dry. 


acid solution 15-30 seconds 


You can also supplement pickling 


by use of steel wool. emery cloth. a 


scraper, file or grinder just before 
joining. Such mechanical cleaning 
26 


Properties of Soft Solders 


Table IV. Baths for Tin Plating 





Antimonial- Lead Alkaline Acid 
Tin Silver Sodium Stannous 
Stannate Sulfate 
95 1.0 Composition, ounces per gallon : 
rae T 5% 4%, 
as 97.5 Musvhewredkacsda heeds % 
: Free caustic soda ............ 1% ove 
15 Free sulfuric acid ......... 8 
e - Cresolsulfonic acid 13 
450-464 88 . . ly, 
19 ; STOTT TET eee eee LT 4 
) - 
a Beta mapthal ......cccccccscccsevs 1% 
5A 5.004 >: 
— Temperature, | 175 Room 
— Voltage 3-45 0.4.0.8 
3.200 F ns 
“eo Cathode current density, amp/sq tt 10.25 10 
; 
‘ Ratio of anode area to cathode area 1-1 1-1 
6.000 1S Time required to deposit 0.001 in 70-75 50 
20 mah) wisi “i 15 amp/sq ft 
will make sure that the surfaces are Types OF SOLDERS 
free from oil. grease or dirt as well 
as oxide film. Tin-lead (50% each), antimonial- 
tin (90% tin, 5% antimony) and 
SOFT SOLDERING lead-silver (97.5°% lead, 1.5% silver. 


1 soft 


soldering temperatures are below the 


As we have seen from Fig 
aging range. This means that beryl 


lium copper can be readily soft 
alter 
affecting its final properties. 


hac ks. the 


low solde T 


soldered heat-treating without 
Draw 
however. are relatively 


soft 


poor resistance to elevated tempera 


strength of and its 


ture. If strength is required, lock 
seamed, riveted or spot-welded joints 
should be used, with soft solder act 
ing only as a sealing medium. 
Where stresses are not high at the 
area. soft may be 


joint soldering 


used to advantage. Good results have 


been attained in joining beryllium- 


copper diaphragms in the production 


of aneroid capsules (Fig. 5). The 
two diaphragms are joined at the 


flanges (where stresses are low). and 
the 


means of sealing. 


solder serves principally as a 
Compared to silver 
brazing, soft soldering gives greater 
inelastic behavior 


freedom from 


(drift and hysteresis). This is prob- 


ably because of the lesser heat the 
capsules receive in soft soldering. 
Surfaces to be soldered 


absolutely clean and free from oxide 


must be 
or discoloration. If the surfaces are 
inaccessible for subsequent washing. 
the parts are frequently “pretinned” 
to insure bonding and good penetra 
tion by solder throughout the joint. 
The should be 
cleaned by steel wool, emery paper or 
Once the 
surfaces have been tinned, however. 
they 


later occasion. 


parts mechanically 


wire brush before tinning. 
joined on any 


may be readily 


1.0% tin) solders can be depended 
upon to give good results. The 50-50 
tin-lead alloy is perhaps the most 
popular general-purpose solder; its 
usefulness. however. is limited to rel- 
atively low 
The antimonial-tin 


solders offer 


elevated-temperature. 


operating temperatures. 
and lead-silver 
increased resistance to 
Properties of 
all three solders are listed in Table 
III. 

Theoretically. the thinner the laver 
of solder. the stronger the joint: in 
practic e. however. thicknesses of 
0.005 in. have been found to give the 
maximum strength. Thinner joints 
may suffer from flux inclusions and 
poor penetration, while thicker lay- 
ers give decreased strength and de- 
pendability. 

Soldering iron, gas-air torch or 
oxyacetylene torch heating can be 
used to apply the tin-lead and anti- 
lead-silver join- 


monial-tin alloys: 


ing is limited to torch heating. 


Types OF FLUXES 


Soldering fluxes may be broadly 
grouped as (1) corrosive or (2) non- 
corrosive. You won't want to use a 
corrosive flux if you can’t wash the 


When the 


however. an 


assembly after soldering. 


parts can be washed. 
active flux such as zine chloride is 
recommended because of its rapid 
and positive action. 

A rosin flux must be used to pre- 
vent the 
parts cannot be washed inside and 


corrosion when soldered 
out. An example is the aneroid cap- 


sule shown in Fig. 5. 
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Straight zine chloride has an opti 
mum working temperature of 535 F. 
This may be higher than necessary 
lor many joining operations; it can 
be reduced by 


adding ammonium 
chloride. 


results have also 
been obtained with a modified solder 
composed of 


( 700d 


zine-tin-ammonium 

chloride plus free hydrochloric acid. 

Che composition is: 
Zine chloride. 


Ammonium 


25.0% 


chlor ide 
Stannous or stannic chloride 2.5 
Hydro hloric 
Wetting agent ‘ 
W ater Balance 
lo prevent subsequent corrosion, 
all traces of the flux should be re- 
moved. Rinse the soldered parts im- 
mediately 


» 
») 
ere 2: 
0. 


and thoroughly in hot 


water. 
A rosin-in-alcohol flux is non-cor- 


rosive. It can be satisfactorily em- 


ployed if (a) the surfaces are abso- 
lutely clean or (6) the part has been 
Watch the heat. 
however, since rosin will char at rela- 
tively Additions 
increase the 
of rosin flux. but these fluxes 
are more 


prey iously tinned. 


low temperatures. 


of lactic or oleic acid 


activity 


corrosive than 


straight 
rosin and are not recommended for 


( losed 


ly pi al « ompositions in- 


use in assemblies such as 
capsules 
clude 
lL) Rosin 
Lactic 
Methyl 
Rosin 
Ole 
Methyl 
All of the 


are available as proprietary 


ac id 


ak ohol . 


acid ... 5 

alcohol Balance 
fluxes I've discussed 
fluxes 
under various trade names. 


How TO PRETIN 

Pretin wherever possible as it as 
Parts 
soldering 


sists in attaining sound joints. 
with the 
with the torch. by 


can be tinned 


iron hot-tinning 
or by tin plating, using either pure 
tin or solder of the compost- 
tion as that employed for the final 


g operation. 


same 


joinir 

In soldering with the antimonial 
tin alloy (95-05) the parts must be 
pretinned with this solder or with 
pure not to 
the elevated -temperature — strength 
through the addition of lead. <A 


minimum surface area of elastic com 


tin in order decrease 


ponents (springs, diaphragms, etc.) 


should be tinned; plating introduces 


excessive inelastic behavior as can 


be measured by drift and hysteresis 

To pretin by soldering iron ot 
torch, the joint area is first covered 
by a light coating of solder or tin 
with the aid of a strong chloride flux. 
The tinned parts should be carefully 
washed to remove all traces of flux. 
Now the tinned components can be 
readily the aid of a 


rosin-in-alcohol flux (non-corrosive }. 


joined with 


Hot-tin dipping is done in’ con- 


junction with a chloride flux. Beryl 


lium copper can be pretinned by 


this method provided the surface is 
clean. Coatings average 0.0008 in. 


If production warrants, plating 


More Power to 


MPA SPECIAL will carry a giant 


WELDORS at Pullman-Standard Car Mfg. Co., 


nine stainless-steel Are 


cars. 


FIRST TRAIN of its kind in industrial 
history, the Electric Appa 
“More Power to 
America Special” began its 
of key cities this spring 
Its nine shining stainless-steel exhibit 


General 
ratus Departme nts 


nation- 
wide tour 
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welders 


baths may be used The alkaline 
sodium stannate bath is recommend 
ed if facilities 
75 F; at temperature, 


the acid stannous sulfate bath 


permit operation I 


room ust 
Th 
recommended minimum thickness of 
the preliminary tin coating for sol 
dering is 0.0003-0.0005 in. Suggest 


ed procedures are given in Table I\ 


Vex 


omning of 


month, Mr. Richards will 
beryllium-copper 


gas fusion 


the parts 


silver brazing, brazing and 
His third and final art 


the 


sistance welding 


cle will cover welding of berylliur 


copper by the carbon-aré 


Tne 


metal-ar and 


inert-arce proc Eprrors 


esses 


America Special 


Worcester, Mas«., work on the 
will he 


among products exhibited 


cars will display everything in ele« 


trical apparatus from precise air 


craft instruments to complex operat 
Welding 
Admission 


ing systems for steel mills. 
equipment is also there 


is by invitation only 














REGISTRATION DAY! 


convention of National Welding Supply 


Attendance was good—better than any previous 


Ass'n. Interest was good, too 


CONTACT BOOTHS were one of the most 
popular features of the 1950 convention 


NWSA Report 


(,00D SPEAKERS, 
vood interest and 
good fellowship 
all helped to 
make the 
annual = conven 
tion of the Na 
Welding 
Associa 
outstand 
This 
conven 

tion. held May 
&-100 at Hotel LaSalle, Chicago 


had a total registration of 202 


sixth 


tional 


Supply 


Bob Mars, NWSA 


president, tion an 


opens 


sixth convention Ing success 


year s 


the 
mem 
guests— an increase al 


last 


bers and 


around 25 from year. 


During the convention. the 


asso 


ciation gained seven new members 


bringing its total membership to 175 
and interested 


welding distributors 


manutacturers 
\ most 


“contact 


Valtion Was 


held 


ifternoons sf 


welcome 
booth program 
first 
meetin It is to be 
ontact bos 


the 
during = the 
the three 
hoped that “ 


two 
day 
thing will 


be made a permanent feature of 


NWSA_) conventions Var 
espe ially liked the idea since it Cave 


ulacturers 


distributor con 
of an elab 


Said one man 


them many valuabl 


tacts without the expense 


orate formal exhibit 


ufacturer: “It would take thousands 


ot hours ft travel and cost hundreds 


2% 


of dollars to see all the dealers Uve 


seen here.” 


MonbDAY SESSION 

Robert S. Mars, of W. 
. Duluth. Minn.. 
the convention to order at 
Monday. May 8. He 


nembers, 


President 
P. and R. Ss. Mars Co 
called 
10:00 
asked 
members and guests to all stand and 
Then 


kFernley reported on 


a.m. 
active associate 


introduce themselves secre 
tary Robert ¢ 
the activities of the 
other 
tioned 


\ report 


over head 


past year. Among 
accomplishments, — he men 
breakdown ol 
of — distributor 
first 


ever compiled on a 


eiVving the 
eXpenses 


members. This is the such re 


| 


port national 


scale for welding distributors. 
\ report summarizing the methods 
used by 56 distributors to 
their 
A study of the 


sistance that distributors desire 


compen 
sale salesmen. 

ty pes of sales as 
lron 
manufacturers” salesmen 
Traditional at 
address of the retiring 
President Mars lifted his 


of the commonpl we by 


most conventions ts 
the annual 
president. 

address out 
t happy Inspiration He turned fron 
distributor 


hack 


past 


into historian and looked 


upon the happenings of | the 
aflected 


economu 


that have 


present 


half-century 


ind) formed our 


THE 


system Conclusion to be drawn 
from this historical review is that our 
is basically strong 


economic heritage 


will 


before it 


and weather whatever storms 


mav be Mars warned. how- 
ever, that we must temper our opti 
with a touch of conservatism. 

Another excellent speaker followed: 
RK. P. Melius 
tool division. Rockwell Mfg. Co.. 
“Do 
they just buy?” 


to know. A 


reminded 


Misi 


vice-president. powel 
Mil 
you sell them or do 
Vr. Melius wanted 


welding distributor, he 


waukee. 


much 
as a Walgreen 
treat each 
were a $50 bill 


that’s 


his listeners. is as 
in the retail business 
His 
customer as if he 
walking into the 

it costs 


Mr. 


ment ina 


drugstore. advice 


store what 
to secure him. 
Melius recommended 


good 


assist selling 


iInvest- 
movie projector to 
the value 
He 


should he 


and. stressed 


of demonstrations and = clinies. 
that ledger 
treasured and 


Above all. he 


your 


said cards 


analyzed frequently. 
concluded. “study 
that 


sell 


needs so 
that 
doesn't 


customer s you 


honestly say him 


and that he 


can you 


just buy 
COSTS SWALLOWING PROFITS 
The third speaker, A. M. Morris. 
publisher of THe WetLpincg ENGINEER 
and of Industrial Distribution, gave 
talk on 


a straight-from-the-shoulder 
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what the distributor is up against to- 
day. He cited the case of an actual 
distributor, who is an efficient oper- 
ator and modern in all respects: 

“In 1940, his dollar sales volume 
was some $650,000. In round fig- 
ures, his margin was 25‘ and his 


of sales. His 


operating profit was 7° of dollar 


( 


cost of operations 18 


sales. . . . In 1948. his dollar sales 
volume was some $1.600.000 or two 
and a half times t' at of 1940. His 
margin was almo:t the same, but his 
cost ot operations rose to 19° of 
sales. So he made some 6% on dol- 
lar sales. 

“His cost of doing business, how- 
ever, increa ed nearly two and two 
thirds times while he was increasing 
his business—at 1940 prices by 
05 lo complete the picture, his 
business in 1949 fell off approxi- 
mately 12 that 12° 


lar sales volume cost him = almost 


drop in dol- 


KM) in operating profits. Where in 
heaven's name will he be if his vol 
ume drops any more?” 

Mr. Morris was of the opinion that 
distributors are depending too much 
on “brand names” to do their sell- 
ing. “In fact. some use brand names 
as their only reason for being in 
business. They have been, and are. 
neglecting the job of selling them- 
selves, selling the services thev offer 
and selling why it pays to buy from 
them. ... If the distributor has little 
else than the coat tails of well known 
manutac turers” names to carry him 
into the plants in his territory, why 
bother about all this service that is 
supposed to be the basis of his func- 


tion Brand names are important, 
but a distributor has much more to 


sell,” 
New Orricers anp DirREcTORS 


\ revision of by-laws to provide 
for direct election of the president 
and other officers, instead of select 


ing them at 


board of directors’ 
meeting. was proposed by Advisory 
Thomas A, 


The revised by-laws. 


Secretary Fernley. Jr 
adopted by 
unanimous vote. also abolish the 
ofhce of senior vice-president 

Ralph k. Chase. of Chase Welding 
Supply Co., Benton, IL, was named 
chairman of the association's first 
nominating committee. The com 
mittee’s slate was elected by unani 
mous vote. The new officers are: 

President: Glenn G. Garman, vice 
president and treasurer, Purity Cylin 


der Gases. Inc... Grand Rapids. Mich. 
Six regional vice-presidents: R. S 
McCracken, Jr... R. S. McCracken & 
Sons, Inc., Philadelphia (eastern dis 
trict); G. Milton Sims, proprietor, 
Absco Welding Supplies. Los An- 
geles (western district): W. A. Rice. 
president, Virginia Welding Supply 
Co.. Charlestown. West Va. (south 
William F. John 
Welding 
Equipment Co., Chicago (central dis 
trict); Walter G. Lofgren, president. 
United States Welding Works. Den 
ver, Colo. (west central district): 
Charles O. Stilwell. partner, Gulf 
Welding Equipment Co.. New Or 
leans (southwestern district). 
Directors: Elmer Bakke. president. 
Welders Supply Co.. Ine. Seattle 
(short term to replace the senior 
vice president on the board): Homer 
W. Cessna. owner. Cessna Welding 
Supply Co., Baton Rouge, La.: Gor 
don Duff, president, Gordon Dufl 
Los Angeles: R. R. Tarbell. presi 
dent, Scott-Tarbell, Inc Cleveland: 
R. P. Mahoney. partner, Albany 
Welding Supply Co., Albany, N. Y. 


eastern district) : 


son, president. Johnson 


TuESDAY SESSION 


Practically all distributors inter 
viewed by your reporter were in ac 
cord that the best talk given on Tues 
day morning was that of C. 1. Mac- 


Gullie, manager of sales, welding di 


visions, General Electric Co.. Fitch 
burg. Mass. The are-welding branch 
of the industry alone. said MacGuf 
fie. has now become a S70.000,000 
a vear industry and the market is 
constantly being increased by new 
applications of welding. Some dis 
tributors, however, fail to live up 
to their opportunities 

One of these fringe types is the 
order taker. He goes all the wavy out 
to sell himself to the manufacturers 
whose lines he handles but that ap 
parently exhausts his salesmanship. 
At this point, the speaker switched 
on a tape recording to allow his au 
dience to listen in on an order taker 
at the tele phone, while he lost a po 
tential big order by reason of his 
lethargy and lack of imagination 

A second type of non-desirabl 
dealer is the continual griper. He 
complains about the product and 
about his discount—-about every 
thing. in facet. but himself Again. 
the tape recording was used to bring 
the whines of the chronic griper into 


the Toor 
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Fortunately. these and other fringe 
types, such as the sloppy Joe whose 
place of business looks like a very 
unattractive cold storage warehouse 
are well on their way out. thinks 
MacGuffie. 

It’s to be regretted that there isn't 
space to outline the talks of the other 
two speakers: Robert J. Bayer. edi 
tor. of Trafic World. and George W 
Cloos, economist. Federal Reserve 
Sank. Chicago. Nor can we do more 
than mention the annual banquet on 
Tuesday night—-a truly enjoyable af 
fair. Those who were there will 
never forget the bafiling “eveless vi 
sion” feats of blindfolded Dr. Har 
lan Tarbell. With his eves sealed 
Tarbell car 


see better than most men with eves 


with adhesive tape, Dr 
open 
WEDNESDAY SESSION 


The down-to-earth, brass-tacks part 
of the convention was crowded into 
Wednesday forenoon. Since the five 
talks given were all by active dis 
tributors, on subjects requested by 
other distributors, its a pity that 
more time was not allotted to them 
Kach talk aroused a lively discussion 
which had to be choked off in order 
to get through with the heavy pro 
gram. Your reporter respectfully 
suggests that there is enough talent 
among distributor members and 
certainly enough live ideas — to justi 
fy them two full days on the next 
convention program, 

First speaker, Joseph A. Cunning 
ham, president, J. A. Cunningham 


Philadelphia, dis 


cussed the advantages of an inven 


Equipment, Ine.. 


tory control system. He suggested 
that customers’ names instead of in 
voice numbers be put on the inven 
tory cards as an abbreviated name 
takes up no more space than a num 
ber and it gives much more infor 
mation when the cards are analyzed 

Charles O. Stilwell. Gulf Welding 
Equipment Co.. New Orleans, talked 
on the training and = selection of 
salesmen. He stressed that a good 
man needs no more money for living 


han a mediocre han dur 


expenses t 
ing the training period, so it pays 
to hire thoroughbreds instead of 
jackasses 
R. C. Waldie. Williams and Cx 

Inc.. Pittsburgh, told why his firm 
requires sales reports. who must se 
them, how they are routed and what 


Continue 

















Defects in 


Stainless-Steel Spot Welds 


BY PAUL F. DUVALL, ROBERT S. SMITH AND FRANK E. CRAIG 


al Products Division, 1-T-E Circuit Breaker Co 


Engineering Department, Spee 


@ When you are spot welding stainless steel, quality must be 


maintained at a high level to meet the requirements that 


today’s many critical applications impose. 


Are you going to have special set-up men establish the 


machine settings? That may not always be practicable. If 


you are going to leave settings up to the operator, then you 


will have to provide him with help. 


How much and what sort of aid should you give him? Three 


resistance-welding specialists tell what I-T-E Circuit Breaker 


Company's Special Products Division has found acceptable. 


Before you start to read this article, we suggest that you turn 


to page 49 and examine the Weld Defect Chart appearing 


as Engineering Data Sheet No. 117. 


SPOT-WELDING equipment is) pro 
be) vided with means for accurately 
controlling the tip force, the 
tude of the 


flow. Let us 


magni 
eurrent and time of cur 
that the 


practices are 


rent 


issue 


proper engineering 


used in selecting the material, de 


signing the parts for welding and 
their surfaces The 


cipal reason why quality 


preparing prin 
welds are 
or are not produced then boils down 
to the ability of the 
velop the 

That's 
The discussion will be lin 


oper itor to ck 
proper machine 


this 


settings 
about 
ited to the 


what irticle is 


spot welding of stainless steel since 
this is a spec ialty of the 
Products Division of I-T-1 


Breaker Co 


Sper ial 


Cureunt 


(i lCwK Wi 
You can do one ot twe things 
First, you car 
establish 


production runs and use 


employ set-up men to 


machine settings for long 


relatively 
unskilled operators to do the produ 
tion welding. This plan can result in 


savings. It may prove impractical 


however, to follow it if your con 


pans produces a relatively few prod 


30 


ucts, each having a great many spot 


welded parts. In sud h a case, you 
would probably save production time 
if you had the individual operators 


The lat- 


ter procedure places the major re 


establish their own settings. 


sponsibility on the operator and lo 


cal inspector; it necessitates well 
trained, high-grade personnel. 
Obviously, the number two pro 
cedure can be made profitable only 
if the operator can develop his set 
ups quickly. The less time he spends 
on set-ups, the more time available 
for production welding. A premium 
is, therefore. placed on speed in es 
tablishing machine settings. Our en 
gineering department encourages the 
operator to use a logical, systematic 
approach in attacking the problem 
machine settings for 


welds. We 


that we can 


of establishing 
him 
think of to 
help him develop set-ups in the least 


good-quality give 


evervthing 


possible time 
One of the 
provide the 


things that we do is to 
operator with standard 
charts that show tip force, number 
of cycles of current flow, tip diam 
and dressing 


eter requirements. We 


have developed these charts for dif 


Philadelphia 


ferent thicknesses and types of sheet 
stock. You can’t put everything on 
paper, The charts 
only as a guide to give the operator 
a start in the right direction. He 
himself is responsible for establish- 
(heat) 
quired to produce a weld nugget of 


however. serve 


ing the current setting re- 
the proper size and quality. 
Sometimes the set-up does not fall 
that 
case, we provide the operator with 


within the standard chart. In 
a special set-up card that lists all the 
necessary settings and special re 
quirements, as developed by our re- 
sistance-welding laboratory. Again. 
the current or “heat” setting is ex 
cepted. 

lo develop a set-up, the operator 
welds test coupons. He determines 
the quality of the nugget by using 
(1) a tension-shear test and (2) a 
cross-section mat roscopit etch. Both 
are necessary to insure the specified 
strength and a defect-free nugget of 
some 


act eptable penetration, In 


cases, it may be necessary to weld 
actual production parts instead of 
test coupons for destructive testing. 


Both 


scopic etched specimens should be 


tension-shear and = macro- 
used in interpreting the quality of 


ret 


welding. g 


spot It is possible to 
acceptable strength and yet have a 
defective weld nugget that should be 
rejected. The key to successful weld 
set-ups is in the ability of the oper- 
ator to defects that 


may be present in a nugget. Our op- 


recognize the 


erators know how to section the weld 
through the center of the nugget and 
etch the surface so that they can ex- 
amine the structure for defects such 
as eracks, blowholes, lack of pene- 
tration, voids, ete. They also know 
make their 


machine settings to eliminate all of 


how to corrections in 

the defects while maintaining weld 

strength. 
WELD 


Derect CHART 


We developed the Weld Defect 


Chart (Engineering Data Sheet, page 
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TENSILE SHEAR STRENGTH, POUNDS 


1—PROBABILITY CURVES for specimens in 0.031-in. type 310 stainless 
sheets. Compare shear strengths of vapor-blasted and as-rolled conditions 


Table I. Tensile Shear Strengths, Lb 
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2—CURRENT SHUNTING effects are determined from tension-shear and 


macroetch specimens above. These are tested when spots are close-spaced 


19) to help the operator to under- 
stand the causes of weld defects. It 
pictures typical defects found in the 
spot welding of austenitic stainless 
the 


order of their This 
chart supplies a logical order for the 
adjustment of machine settings to 
eliminate defects. At the top of the 
chart is shown the ideal weld nugget 


importance e 


steels and lists their causes in 
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the operator should attempt to de- 
velop. Below, various causes of de- 
fects appear in order of their rela 
the 
changes the welding variables in the 
1, ete., that will usually 


tive importance. If operator 


order 1. im a 
be the fastest way for him to arrive 
at the ideal nugget. The chart is not 
intended as a cure-all, nor do we 
wish it to stereotype the work of the 
There 
where the order of attack will have 
to be changed. What the chart does 
make the think 


about what is occurring in a weld 


operator. may be instances 


do is to operator 
For this reason, it’s especially valu 
able in training new men. While the 
chart is limited to two thicknesses 
the basic thoughts behind it can be 
used to develop settings for pile-ups 
of more than two sheets 

We maintain quality control by 
two satisfactory 


requiring tension 


shear spec imens and one satistactory 


cross-section macroscopic ete hed 
specimen. These must be approved 
by the inspector before the start of 


production welding. also at stated in 
tervals during the production run 
Standards for approval are governed 
by the general specification on spot 
welding and by the requirements of 
the standard weld chart or special 
set-up card, whichever may be ap 


plic able. 
War Operators Can't HELP 


In the 
steels. there are many variables not 
the control of the 
Some of these are the selection of the 


spot welding of stainless 


under operator. 
type of material to be welded, its 


surface preparation, pile-up, spot 
spacing, width of flanges and laps. 
All of these are determined before 
the operator sees the job. Let’s look 
at some of them. 

The type of stainless steel is usual 
ly spec ified and selected for its spe 
cial corrosion-resistant and/or high 
temperature 


properties. Occasional 


ly, the material presents welding diffi 


culties because of the condition 
known as crack sensitivity. W hen an 
operator encounters this condition 


he should submit the material to the 
laboratory for the development of 
The 


true of pile-ups of more than three 


special weld set-ups. same is 


thicknesses and narrow flange and 
lap conditions. 
To return to the case of crack 


sensitive stainless steels, an increase 


(Continued on page 35) 











I—ROCK DRILL cylinders go into the Gardner-Denver 2—WELDOR DEPOSITS an alloy on each end of both 


welding department to be hard-faced along their ways pairs of recessed ways on the barrel of the cylinder 


Production Hard-facing 


Modern mining wouldn't be possible without blast holes, and such @ small paving breaker for demoli- 

; tion and reconstruction require- 
holes couldn’t be drilled without rock drills. Gardner-Denver Co. ents: a line of air-driven motors 
uses both welding and hard-facing to give miners a better drill for saw mill rigs in the lumber mill 
industry: important improvements 
in the mounting of air motors and 


BY GERALD ELDRIDGE STEDMAN nach tiie 


Photos by Marge Stedme The Denver plant represents my 
1.088th plant visit since 1942. I am 

bene ARTICLE is on the welding of Johannesburg. South Africa. Ih indebted to Works Manager G. FE. 
techniques at the Denver plant addition, the company has 43 branch — Lucking and Superintendent Stanley 


of the Gardner-Denver Before | ofhices Mittick. to Metallurgist F. R. Ander- 
fo mto details thou h you might Besides rock lrills and accessories son and Weld Foreman Kd Kerls for 





like to know more about Gardner Gardner-Denver manufactures other the information upon which this arti- 
Denver and what it makes air tools includi: tir hoists and air cle is based 


Out in the mountain state of Colo motors. mine car loaders. air con The Gardner-Denver shop has 


rado, mining a big-time industry pressors (both water and air cooled good housekeeping. Its supervisional 
Bp 3 


But mining done without pumps (centrifugal. dry vacuum and ratio is one to 13. Last year it in 
drills to chew ol n the tough duplex types). governors and oil-field creased its receiving and raw mate- 
rock for the insertion of dynamite equipment rial storage. added a new 118 by 150 
If there are any readers of this arti The compa < known for the ft manufacturing addition devoted 
cle who lived in Denver 25 vears alertness of i engineering depart to the heavy tools—-boring. milling 
ago, they will recall the old Denver ments This engineering foresight planing involved in’ its mucker 
Rock Drill Mfg. Co. It was one of has resulted in the introduction of a (loader) manufacturing and assen 
the city’s leading industries number of important new products bly. The company makes much use 
Among these ould like to mer of progressive dies, automatic ma 

tion: a small por le air compress¢ chining palletized material move 
for inter ttent service 1 ! ment Its production departments 
- as bridge rep all pray ire on an incentive basis. and it has 
with the ¢ cine , I ! ( ing stone tipping an monumer pleasant uni relations with 
Quincey Il yard sovermeo ar irving: several size ) self-priming CIO and AFI 
an even long I | t ! pumps for WT tthon. contracting and Many of the Gardner-Denver prod 
Rock Drill. datir ck to tl \ industrial use: a new 650-hp pumy ucts require pressure-tight perform 
Civil War vear of for deep drilling and exploration ince, necessitating special welding 
of the combine I eser . work in oil fields: a line oiler for techniques. Parts that have to be 
ner-Denver ( i big-league pneumatie machinery (it automati hard are generally welded in the soft 
with plants 1 only i ind ly cuts off the supply of air to th condition and then flame-hardened or 
(Quine \ mut also I of ( pneumatic toc lor tools wher up carburize d Gardner Denver n akes 


and the far-distar i ‘ ply of lubricatir il is exhausted extensive use of flame-hardening. It 
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$—CYLINDERS ARE preheated in furnace (right) and 


maintained at preheat temperature during hard-facing 


of Roek Drills 


oxvacetvlene 


uses art and inert-are 


welding in a great variety of produc 
tic welding applications. 
Driv 


HARD-FACING CYLINDERS 


There, are some 1.827 parts that 
receive production welding. In Fig. 
we see rock drill evlinders going 


nto the company s welding depart 
Ed 
pieture) 1s 
details with 
The depart 


Standard in 


Foreman 
the 


nent for hard-facing 


Kerls 
discussing 


g production 
Weldor 


right man nm 


James W. Trott 
vent has 11 weldors 


e required on all 


struction cards a 


The first job we witnessed was the 
of the 
drill ev linders 


ends of the wavs 
Figs. 2 


The cvlinder is a steel forg 


hard-laci 


the rock 


ge: the ways slide in an aluminum 
oulde shell. Since a roc k drill pounds 
it the rock until the steel wears itself 
out, the whole tool must be designed 
to withstand enormous impact. lo 

rease the wear resistance of its 

| r wavs. Gardner-Denver de 

sits overlays of a cobalt-chromiun 
tungsten alloy onto each end of both 

i 

\ ess js illed in each end t 
prepare the wavs for the overlay 


alloy In 


The idea is to 
imounts that are just enough but not 


apply the 


uch It 1s deposited by OXV 

icetvlene welding in a 1/16-in. build 
that is later ground flush 

he articular cobalt-chromiun 
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tungsten alloy used runs like water. 
and the proper tee hnique is to kee pit 
controlled. If the 


corner, extra 


alloy runs into the 
grinding 


skilled 


save a lot of grinding 


an operation 


is required \ weldor can 
The procedure is compli ated and 


Weldors are 


given these detailed instructions: 


takes many operations 


The evlinder is taken from a tote 
box and set in a fixture to weld. The 
piece is preheated in nearby furnace 


end is hard-fac ed 


and the top side of the first 
The 
prene ited again 


the 


is turned 


and 


piece 
and set to weld 
the 
hard-faced, 


sick ol first end is 


The 


we ld. pre heated 


opposite 
- turned over 


ind hard 


piece 


and set to 


faced on the bottom and opposite 
side of the first end. It is turned 
over again and set to weld. The edge 
of the first end is hard-faced. The 
piece is turned over. and second edge 
is hard-faced The piece is then 
stood up on end while the ends of 
two wavs of the first end are hard 
faced 

Now the prece ts laid the bench 
to weld the smoot up beads the 


two top sides of the first end. The 
piece is turned for the smooth-up of 
the two bottom sides of the first end 
It is turned again. and the first edge 
of the first end is smoothed up 
turned once more and the second 


edge of the first end is smoothed up 


It is then stood on end for smocth 
up of the ends of the two wavs 
The piece is giver another pre 
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I— WELDING GROOVE around plug on a valve 


an air motor. Preheating prevents weld from cracking 





used in 


heat. and the top side of the second 
end is hard-faced. The piece is then 
turned, set to weld, preheated and 
the opposite end is hard-faced. It is 
turned over and set to weld, preheat 
ed and the bottom end is hard-faced 
followed by the opposite end of the 
bottom. the first 


manipulation. piece is turned 


Then. as in weld 
the 
over. set to weld and the edges of the 
=e ond end are hard i eet d with the ! 
Lastly. a 5 32-in. hole is 
before the 
tote box 
hard-facing 


corresponding smoothing-up welding 
operations 
weld closed 
from bench to 
The 


fected by subsequent hardening op 


prece vy OOS 
alloy is not af 
erations 


CLosine THE Port Hoes 
Twelve port holes must be closed 


by welding in plugs This is done 


by ordinary metal-are welding with 
E-7OLO) electrodes To be 

are 11/32-in. he the 
angle holes on the bottom at the front 
and a '4-in. hole on the 
end of the ev linder These he 


for the lifting and trip ports of the 


plugged 
les or sides 
end large 


les are 


drill After the exterior holes ha 

heen welded the interior holes car 
cause the needed air travel [he 
welds must be sound. free from 
cracks, absolutely leakproof The 


work is Inspec ted for leaks by 100 psi 
air and given a magnetic part le ir 
spection if necessary 


The detailed instructions for the 
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6—TACKINE 
heoth is 


5—DRUMS FOR a mine slusher are made by welding to a spacer plate on a dipper arm. Welding 


gether two halves: cast steel and one a forging served by a swing hoist, is fully exhausted 


one 


8—DRILI 


clamped in 


JIG 


cross 


positioner for the plant’s own use is 
table 


7—AULTOMATIE 


single-torch 


FLAME-CUTTING of stacked plates: 


machine uses a_track-template follower slots of rotating for welding 


welding of these twelve port holes | small end with '4-in. electrodes. Clean slag and touch up if necessary. 


Remove cylinders from bench and 





are Lay pleces o1 side and set to weld 


box 


lake six 


and plac e on 


tole 


bench, large 


pieces Irom the 
the weld 


end up Insert plugs in the large end 


of each cylinder to protect the inside 


three coun 
with 
first 


electrodes 


from spatter. Weld the 
tersunk holes of the 
l 7TOLO electrodes for the 
Change to 5) 32-i 
and weld two °%<-in. countersunk and 


TT holes of the 


large end 
srith. | 
pass 
large end 
Mak th above welds 
hefore going to the 


d finish weld 


one "4 


( first 


in all SIX 


pass 
pieces 
next pass. Clean slag ar 


holes at the second 


large en he 
6-11 


] 


pass is made with electrodes 


Clean slag and touch up if necessary 

Remove plugs and lay cylinders o1 
bench. Turn each piece ¢ nd for end 
(small end up) and weld one hole on 
electrodes for 
and set t 


nd pass, In 


small end with !x-ir 


the first pass, ( lean slag 
ile. sec 


weld; weld one h 
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Weld first holes on side, first 


Clean slag and 


pass 
}/16-in. electrodes 
weld first hole on side. second pass, 


Weld 


bead. 3 


electrodes. second 
first 
Clean 


weld: weld second hole 


16-in 


side. 16-in 


hole on 
and set to 


electrodes slag 
on side. sec 
ond pass, }/16-in. electrodes. Tip as 
necessary and set to weld 
Weld large 
first 


slag 


countersunk hole on 
16-in 
and set to 


hole on 


electrodes. 


side, pass, ) elec trodes 


Clean weld; weld 


side. second 


( lean slag 


countersunk 
16-in 
and touch up if necessary 
Turn bottom 
weld; weld angle hole on bottom side 


pass, , 


] 


side up and set to 


with 5/32-in. electrodes. Turn over 


and weld large countersunk hole sex 


ond side, first with 3/16-in 


pass, 


electrodes. Clean slag and weld sec 


ond pass with 3/16-in. electrodes 
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place them in the tote box. 


CARBURIZING PRACTICE 

After all welding is done. the rock 
drill cylinders are hardened by car- 
Weld 
around 100,000 psi must be attained 
at the finish 

The 


carburizing in 


burizing. strength values of 


Gardner Denver practice of 
a vertical gas furnace 
x6 in. 


is distinctive. The furnace is 


in diameter by 48 The ear- 
The 
work is loaded on specially designed 
rac ks 
is suspended above the vertical fur- 
with 
is carried to a 
It is then deli 
ered to a hatch type convection fur- 
350 F 


In. deep. 


burizing time is eight hours. 


trees or At discharge. a rack 


nace and unloaded by a 
The 


nearby oil quench. 


crew 


shovels work 


nace to be drawn at for one 
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hour. Barrel tumbling with shot re- 
moves the outside scale. 


Dissrm1LaAR Drum HALves 


The Gardner-Denver weld 
nique for 


tech- 
welding of 
drums involves the mating of two 
halves: one a steel casting and the 
other a steel forging. The forging 
is selectively 


production 


carburized and hard- 


ened. Fig. 5 shows the welding of 
the two halves to make one of the 
double slusher 
The drum provides a 
roller-type engagement, constituting 
a bearing race for a roller-type clutch 
on the slusher hoist. The inner race 


drums of a mine 


(scraper). 


of the drum takes six rollers (using 
cam action) and must have a hard- 
ness of 61-63 Rockwell C. 

The trick is to accurately position 
the two dissimilar weld- 
Its done in a special fixture. 
The two drum halves are held in two 
chucks by three-finger holds and ro- 
tated for continuous downhand weld- 
ing. Five passes are made with 3/16- 
in. lime-coated (low hydrogen) elec- 


halves for 


g 
ing. 


trodes. A 300-amp welder is used, 
and the welding time is one hour. 

Fig. 4 shows another tricky weld- 
ing job: welding the groove around 
a plug on a distributor valve in an 
air motor. Again, preheating is used 
to prevent cracking. 

As an example of another type of 
work, Fig. 6 shows the are tacking 
of a spacer plate on a dipper arm, 
Production of such equipment as dip- 
per buckets and mine car loaders re- 
quires plates to be shape-cut. Fig. 7 
illustrates automatic flame-cutting of 
stacked plates with a machine using 
a track-template follower. Stacks or 
single plates up to 21% in. thick may 
with this machine, 
either using a track-template or by 
following the outline of a drawing 
manually, 


be shape-cut 


Before welding, most of 
these plates are shaped in forging 
dies. 

Gardner-Denver uses welded con- 
struction in its own fixtures. In Fig. 
8. a welded drill jig positioner is be- 
ing fabricated. A positioner is need- 
ed to make a positioner, the work 
being clamped in the cross slots of a 
fully rotating table. Many other po- 
sitioners are purchased from outside, 
im luding a large one for underbody 
fabrication of the mine car loader. 

There is much welding of tubing 
in frame fabrication. An example is 
the carriage that holds and handles 


rock drills. It is suspended from a 
tractor boom in trenching for pipe 
lines. The tubular framework for 
the heavy-duty rock drill is welded 
in special positioners whose frames 
are also welded products. 
Considerable welding is already 
being done by the inert-are process. 
After a year. the shop is still experi- 
menting. So far, experience indi- 
cates that the process works well on 
high-carbon steel and aluminum. but 
the operator must know what he is 
doing. I noticed the equipment be 
ing used for closing the ports on a 
gear-case cover for a rock drill feed. 
The company saves a great deal 
of cleaning time by using a propri- 
etary edge varnish. The weld area 
is painted by brush with this var- 
nish, and 95% of the slag is easily 


removed by wire brush after weld- 
ing. The varnish also shields and 


masks against weld spatter and so 


saves considerable grinding time. 





DEFECTS IN SPOT WELDS 


(Continued from page 31) 





in heating time will usually have a 
beneficial effect on the quality of the 
weld heating 
time, however, may have possible in- 


nugget. The longer 


fluence on carbide 
electrode life and surface appear 
All of these factors will have 


to be considered. 


precipitation, 


ance. 
The longer heat- 
ing cycle may 


encourage greater 


electrode indentation; then adjust 
ments of pressure and electrode ra- 
The effect of 
the longer current time on electrode 
life may have to be counterbalanced 


by longer “off” periods. 


dius may be necessary. 


SURFACE PREPARATION 


Surface preparation is important 
as it affects both weld strength and 
weld consistency. Commercial _fin- 
usually 
satisfactory for spot welding. but the 


surfaces must be free of all grease. 


ishes of stainless steel are 


paint, scale and foreign matter. How- 
ever, if the material has been sand 
blasted or vapor blasted, spec ial set 
ups may be needed. \ typical ex 
ample of this is shown by Fig. 1. 
Fig. 1 gives probabilty curves for 
spot-welded tensile shear strengths 
in AMS 5521 (AISI type 310) stain 
less steel, 0.031 in. thick. The ten- 
sile-shear strengths of 50 samples 
each of vapor blasted and “as-rolled”’ 
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material are plotted. The ordinate 
gives the percentage of the sample 
and the abscissa or X-axis the ten- 
sile-shear strength in psi. Minimum, 
maximum and 
given in Table I. 
In this instance, the welding vari 
ables were established on “as-rolled”’ 
material and the same machine set 


average values are 


tings were used to weld the vapor 
blasted material. You can see how 
strength went down. By making a 
special set-up on vapor-blasted ma 
terial, we raised the average pull 
value from 649 to 877 lb. While this 
is still less than the average value 
obtained for spot welds in as-rolled 
material, it does show the value of 
making a special set-up if the pro- 
duction parts have been vapor-blast 
ed before welding. 
CURRENT SHUNTING 

Close spot spacing may allow some 
of the current to shunt through the 
weld just completed instead of help 
ing to make a new weld. The result 
is loss of heat in the second weld 
You can usually compensate for the 
condition by increasing the heat set 
ting after the first weld. We require 
the production weldor to submit to 
the inspector the tension-shear speci 
men and the macroetch specimen 
shown in Fig. 2. 

In these drawings, “A” equals the 
pitch of production welds. Spot No 
1 is drilling from the 
tension-shear specimen to make sure 


removed by 


that spot No. 2 passes the minimum 
standards for strength. It must also 
pass the minimum standard for nug 
get diameter, as determined by the 
macroetch specimen. 

To summarize, it is the operator's 
responsibility to use all of the weld 
ing aids we provide him. There is no 
that 


welding 


point in him controls 


time the 


giving 
duration or the 
current flow to fractions of a second 
or the amount of welding force to a 
few pounds, if he does not use the 
equipment properly. The chart shown 
in this Data 


Sheet was prepared to aid the opera 


month's Engineering 
tor in arriving at the best quality 
weld in the shortest possible time 
But everything can’t be left up to the 
operator. Consideration must — be 
given to the factors over which he 


has little or no control if consistency 


of quality is to be maintained. Tech 
nical or laboratory men should study 
these factors. 











CONFERENCE BIGWIGS! 


Left to right are 
J. R. North, F. W. Rowe, A. Magagna, Myron 
Zucker and R. Gardner (ALEE headquarters) 


Millar, Ralph Sherman, 


Alex Sherman, G. I. 
secretary). R. C. MeMaster (chairman), W. F. Savage. 4 


INSTRUMENTATION SESSION personnel. Left to right are: N. P. 


F. Theriault (session 
B. Stadum 


2nd Electric 


Practical engineers and long-haired physicists both contributed 


to the big three-day meeting at Rackham Memorial, Detroit, held 


under sponsorship of American Institute of Electrical Engineers 


BY CLYDE B. CLASON 


vood meet 


ad REALLY IS a darn 
ing!” That about expresses the 


sentiments of most of the over 100 


designers, manufacturers, research 


scientists and practical operating 
AIEEE Con 
Welding. This 
held April 5. 6 
Rackham Memorial 
building under sponsorship 
of the Institute of Elec 
trical Engineers in codperation with 
the American Weldi: 
the Industrial Electrical | 
Detroit 


The six tightls 


, 
men attending the second 
Electric 


event 


ference on 
notable 
and 7 at the 

Detroit 


Was 


Ameri ith 
Society and 
vineers So 
ciety ot 
packed 


ervthing 


SeSSLONS 


covered virtually new in 


electric weldit tt basic research 


into the nature of the electric 


problems of po supply fo 
welder co 
stud 


welding, glass weldi high-frequen 


ance welders c are 


trols, submerged-melt welding 


ev induction weldi instruments 


and equiment for resistance welders 


were among the many subjects dis 


cussed Several of the products «le 
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seribed in conterence papers were 


ilso exhibited in action at two 


sessions 


ning demonstration 
The 


a.m... 


contereace opened at 
Wednesday April “ 
welcome by J. R 


with an 
North 
Common 
Jackson. 


director 


address of 
chief electrical en 
wealth Associates. — Ine. 
Mich Mr. North. a 
and — the present 
AIEE. paid tribute to 
had worked to 
the second conference possible Viv 
ron Zucker, of Myron Zucker Engi 
Roval Oak, Mich.. also 
words to sav in his official 
ALE 


Wwe ld 


gineer, 


former 
Vice preside ntial 
nominee of 

1 
make 


the men who 


neering Co 
had a few 
capacity as chairman of the 
national committee on electric 
ing 

Basic Arc Reskarcu 
ae Oa 


Institute 


Winsor. Rensselaer Poly 
N. ¥ 


initial session 


technic Trov. d 


serve 
as chairman of the 
Freeman. Gen 


Pittsburgh. 


irc research. R. ( 
eral Electric Co acted 


“as SOSSIONn set 


Ke Vnote ol 


retary 


this basi resear h ses 


sion was sounded early by the first 
speaker, Dr. Wolfgang Finkelnburg. 
Engineer Research and Development 
Fort Va.: 


“There is nothing so good as a team 


Laboratories, Belvoir. 
formed by physicists (long-haired or 
not) and the engineer with his amaz 
ing skill.” Dr. Finkelnburg, 


subject was the physical mechanism 


whose 


of low- and ares and 


high-current 
their relation to the welding arc. dis 


missed the welding arc as being one 
of the 


know of and went on to electric arcs 


most complicated that we 


n general. The mechanism of elec 
tric arcs, he said, depends on the 
interaction of the three 
of the 
the anode drop and the are stream. 
\ satisfactory of the electron 
from the cathode spot ol 
rcs is still The 
fall does not seem to de 
pend to any great extent on the are 
on the oth- 
considerabk 


main parts 


discharge: the cathode drop 
theory 
emission 
metal 

cathode 


missing 


current. The arc stream. 
undergoes a 


change if the 
from 50 to 


eT hand. 
ine reased 
This 


high-current are 


current ts 


beyond 100 amp. 


transition to the 


stream Is of great importance for the 


welding are. 


declared the speaker 


He described a new way of measur 


ing what is happening in the are 
} 


stream by means of a rotating metal 


probe 
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sion secretary, have just got 


D. H. COREY (left), chairman of demonstra- 
tion committee, and R. C, Freeman, a ses- 


their badges 





MOST POPULAR innovation at this second conference was the two 


evening demonstrations sponsored by the 


Detroit section of the 


American Welding Society. Twenty-four companies staged exhibit« 


Welding Conference 


New Inert-Arc ELECTRODES 
Dr. J. D. Cobine, General Electric 
Ci presented a paper written by 


him and C, J. Gallagher, also of G-E. 


on new electrodes for stabilizing in 


ert-gas welding arcs. Slow. starts 
with cold tungsten electrodes may 
lead to irregularities in welding. said 


Dr. Cobine 
this by 
pure 


It is possible to do away 


with using other electrodes 


than tungsten. These new elec 


trodes are intended primarily for 
Iwo forms 
One 


rod ¢ oated with 


straight-polarity welding. 


have been developed consists 


of a pure tungsten 


either zirconia or thoria and a suit 
able binder The other consists of 
a mixture of tungsten and_thoria 


powder extruded into rods and sin 
tered. The 


tory 


presence of the refrac 


oxide——zirconia or thoria 
makes it possible to geta stable spot 


On application of high-frequency ig 


nition voltage, the are is immedi 
ately established on the tip of the 


About 


im ge neral. Dr 


cold-cathode 
Cobine contended, a 


electrode ares 


vreat many words have been used 


to conceal ignorance. 
Dr. T. B. Jones, of Johns Hopkins 


University, Baltimore, described a 
research undertaken by him and Mer 
rill Skolnik to determine the funda 
mental electrical 
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properties of the 


d-c are by en losing electrodes of 


high melting point in an atmosphere 
Both the anode 


Ly-in, tungsten 


of inert vas (argon) 
and the cathode 


were 


rods—one movable and one station 
ary. The chamber in which they 
were enclosed was evacuated down 
to a pressure of 1 micron before 


argon was admitted, evacuated again 
down to 1 micron pressure and argon 
admitted for the second time and al 
lowed to build up to full atmospheric 
When the 


together, the are 


pressure. elects rides were 


fairly close struc 
a “flame” or 


the cath 


ture was dominated by 
discharge emanating fron 
ode 


‘anode flame” 


This was supplemented by an 
as the separation in 
and 0.1 in 


(As the separation increased to about 
li, 


creased to between 0.3 
became domi 
nated by the High 


speed movies, taken at 1.14) frames 


in.. the whole ar 


anode flame 


per second, showed how — the art 


changed from cathodic to anodik 


structure as the electrodes were grad 
ually forced apart 


(,. kh. W illes ke 


partment of 


of the physic s de 
College and 
consulting engineer of the Miller 


Electric Mfg. Co., both of Appleton, 
Wis., described a photographic and 


I aw rence 


iad made of 
The work 


piece was a l-in. aluminum plate and 


spectrographic study he 
the inert-gas-shielded are 
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the electrode a '. in. wolfram (tung 
electrode 


sten) 


Anc-WELDING EQUIPMEN' 

In contrast to the morning’s rari 
fied atmosphere of pure science, the 
Wednesday afternoon session was by 
and for practical engineers. J. H 
Blankenbuehler, Hobart Brothers 
Co.. Troy O.. served as chairman 
and Ray Freeman, of General Elec 
tric, again acted as session secretary 

> Ovcstreicher, chief 
welder and motor division 
Milwaukee. 
that 


engineer 
Harnisech 
feger { orp.. described a 


new ae are welder uses a sat 


urable reactor for output control 
This purely electrical arrangement 
provides current control without the 


ust of any 


The re 


transformer 


moving parts. 
actor, in series with the 
secondary, has two coils fed by recti 
fied d-« The allowed to 


coils, the 


more d-« 


through these 


pass hore 
usable welding current. With this 
system, remote control is no more 


than an extension and a couple of 


plugs. A constant air gap of 50 mils 
helps to produce a properly shaped 
welding. 

An entirely different 
trolling a-c welders was described by 


G. K. Willecke (also on the morning 


program 


wave for 


way of cor 


who presented a paper 
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written in collaboration with A. C. 
Mulder, plant manager of the Miller 
Electric Mfg. Co., Appleton, Wis. 
Willecke and Mulder went back to 
the moving-coil type of welding trans- 
former and tried to do away with its 
ordinary limitation of slow 
Their 
enclosed oil hydraulic 
system, driven by 


current 
adjustment. solution was to 
use a totally 
a l4-hp reversing 
motor. To avoid starts and stops, 
the motor is always running but is 
bypassed until the operator presses 
a button. There 
to press: one moves the coil up and 


the other down. 


are but two buttons 


Coil travel halts in- 
stantly at the desired current level 
takes his 


as soon as the operator 
finger from the button. 
Mr. Willecke admitted that this 
method of welder control was not 
made to sell cheaply However. he 
did not think that it could be beat 
where ideal welding characteristics 
are required, particularly in inert 
gas welding and for automatic ap 
plications 
George RK. Wagner. electrical engi 
neer, Bureau of Ships, Washington. 
D. C.. described the welding-machine 
that the Navy holds 


most desirable in securing the most 


characteristics 
satisfactory arc-welding performance 
\ fourth paper, on the welding char 
acteristics of the mechanical recti 
scheduled 
but not given because of the absence 
of its author, K. L. Hansen. consult 
ing engineer of Milwaukee. Mr. Han 
sen’s paper will, however, be included 
with the others in the 


her-type are welder, was 


bound volume 
of conference proceedings to be pub 
lished by the Institute of 
Electrical Engineers. All conference 


and 


Aime rican 


discussions, questions answers 
will likewise be included in the bound 


volume, available at $3.50 per COPY 


from AIEE headquarters in New 
York City 

SPECIAL WELDING PROCESSES 

Stud welding. induction welding 
and submerged-melht weldis e all got 
their innings at the Thursday morn 
ing session. Kk. M. Guyer, Corning 
Glass Works, Corning, N. Y.. was 


chairman, and FE. F. Steinert. West 


inghouse Electric Corp.. Buffalo, see 


retary 

G. W. Garman, of General Electrix 
Co.. opened the session with a brief 
but interesting talk on the impor 


controls 
industry. He 


tance of resistance-welding 


to the automotive said 
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that one quarter of the cost of a new 
tooling program for car manufacture 
is represented by resistance welding. 
Furthermore, a car would cost any 
where from $500 to $1.000 more if it 
were not for the savings effected by 
resistance welding. One large auto- 
motive company now has over 1,000 
electronic controls for its resistance 
welders and expects to increase that 
W elding 
100 to 400 spots 


number by 50°% next vear. 
speeds as high as 
per minute are being achieved. 

a, 
tomer engineering division, Nelson 


Stud Welding. of Morton 


Gregory Corp.. Lorain, O., described 


Singleton, manager, cus- 


division 


the are stud-welding process. Among 
recent improvements, he cited a new 
serrated type of ferrule to surround 
and shield the arc. Experiments are 
being made with power sources other 
than the standard welding machines 
customarily employed, he said. Some 
machines have been built 
to take advantage of the low 


laboratory 
duty 
eycle and other special characteris 
tics of the stud-welding process. Ex 

\ 


periments have also been made with 


twelve 6-volt batteries connected in 


series. Using a battery power source 
it is possible to weld studs up to ‘so 


in. in diameter. Two problems still 
being worked upon are the problem 
of exact stud location and the prob- 
lem of the fillet 
stud is plunged into the pool of molt 
With 


tion problem, tolerances of 


formed when the 


regard to the loca 
+ O.015 


en metal 


0.020 in. ean be achieved by the use 
on the end of the 
With templates or 
center-punch location, tolerances t 


of a tube adapter 


stud-welding gun 


he expec ted are on the order of 
1/32 in. 
J. A. Kratz, The Linde Air Prod 
ucts Co., New York City, told about 


methods of voltage control for sub 


merged-melt welding. There are 
three types of such controls: elec 
tronic. series and air operated All 


of them 
principle and make use of 


operate on the feedback 
voltage 
variations to regulate the 


the rod feed motor Submerg 


speed oft 
ed-melt 
capable of har 


L000 amp and 


equipment Is now 


dling currents up to 


welding rod up to !.5-in. diameter 
declared Mr. Kratz 

R. J. Bondley General Electric 
Co.. Schenectady, covered the sub 


rect of high frequency induction 
welding. He said that it had found 
its greatest application in products 


too large for spot welding but too 
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Practical 
limits on diameters of workpieces 


small for seam welding. 


were given as 3 in. for stainless steel 
\n interest- 
ing variant of the high frequency 


and 2 in. for mild steel. 


process is to set a bell jar over the 
coil and make the welds in a con- 
trolled atmosphere (argon, helium. 
hydrogen. etc.) or in a vacuum. 
Timing can be controlled very a 
curately by using synchronous tim- 
ers of the same ty pe used for spot 
The heat induced by the 


high-frequency current is always on 


welding. 


the surface of the workpiece ; below 
the surface, the heat decreases in in- 
verse proportion to the square of 
the distance from the surface. Since 
hundredths of a second 
are required to make a weld, the 
parts are not subject to any distor 
tion, 


only a few 


Disadvantages of the process 
are that it is limited to ferrous met 
als and that shapes other than round 


are difficult to handle. 
Guass WELDED ELECTRICALLY 
Dr. M. R. Shaw, Corning Glass 


Works. Corning, N.Y... 


some very 


revealed 
interesting information as 
to how the hard. heat-resisting boro 
silicate glasses are being welded by 
electrical means. Because of the in 
tricate shapes (such as a television 
tube) demanded by modern industry. 
it is no longer possible to produce 
many complete glass products by 
simple blowing. Only the component 


parts can be produced in this way. 


and these must then be joined by 
welding. 
The electric welding methods 


the dielectri: 
loss heating method. induction heat 


available for glass are 
ing and resistance heating. The third 


type, resistance heating. has been 
found to be the most practi able. The 
electrical resistivity of 


enor 
mous at room temperatures. de 
creases rapidly as the temperature 
from 500 
(932-1.832 F) it 
possible to heat class ele trically lo 
bring the 


until in the 
LOO ¢ 


rises range 


her omes 


joint to the required ele- 
vated range. the starting-coat method 
Is sometimes employed, \ semicon 
ductive coating such as graphite is 
painted on the surface of the glass. 
and gaps i this then 


As current 


coating are 


scratched with a stvlus, 
is applied, small ares form across 
The result 


int heat cause the coating to burn 


the gaps in the coating. 


away, increasing the are path and 


ENGINEER—June, 


1950 








Murex Type FHP Elec- 
trodes play an impor- 
tant role in maintaining 
the high standards of 
welding set by The 
Pfaudler Co., manufac- 
turers of glass lined and 


alloy processing equipment. This outstand- 


ing downhand electrode deposits weld metal 


METAL & THERMIT CORPORATION of superior quality, and, at the same time 
100 EAST 42nd STREET * NEW YORK 17, N.Y. is fast and easy to use. 
cainamanainhe Leading fabricators in many industries 
Pittsburgh standardize on Murex — either to obtain 
Cleveland 
E. Chicago, Ind. , ° ° 
Sitencanatie omical production. Investigate Murex per- 


So. San Francisco formance. Write for descriptive literature. 


better welding, or to achieve more econ- 
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creating still more heat. 


glass 


Finally, the 
reaches the temperature at 


which its electrical properties are 
suited to resistance heating 

Another method of preheating is 
to use oxvhydrogen flames. A very 
large piece may be set up in a lathe 
and revolved above the heating head 


When the dull-red 


heat. it is possible to promote the 


glass reaches a 


flow of electricity through it. This 
is done by sending the current 
‘hrough — the oxyhydrogen flames. 


which act as brushes 
High-frequency glass welding re 
OV-cvcle 


high-voltage 


quires a power source, a 

(20.000 
a spark gap and a radio-fre 
transtormer. Dielectric 
heating uses frequencies up to 3.000 


megacyeles: 


transtormet 
volts). 
quency loss 
induction heating fre 
100 megacycles. The 
greatest application of high-frequen- 


quencies up to 


cy glass welding. said Dr. Shaw. is 


in manual jobs such as the field 
welding of glass piping 
All of the types of joints known in 


metal welding can also be made in 


glass: butt joints. fillets and T-joints. 
for example. Large glass objec ts 
must be heated in a furnace while 
they are being welded in order to 


avoid heat stresses 


R-W INSTRUMENTATION 
Dr. Robert C. MeMaster 
Memorial Institute 


acted as chairmar 


Battelle 

Columbus, O.. 
of the instrumen 
tation session on Thursday afternoon. 
G. I. F. Theriault 


Frigidaire ( orp.. 
Dayton. O 


served as session secre 
opening the Session Dr 
McMaster deplored the fact that the 
field of still 


basically Because 


tary It 


resistance welding was 


uninstrumented 
instruments to 


assure 


accurate watch 


over welding variables are lacking 
a heavy expense is laid upon indus 
try in the rather burdensome 


spect 


hieations established for quality eon 


trol 

A good start toward securing the 
basic instruments needed w is mace 
at this session The first paper hy 
C. B. Stadum, Westinghouse Electric 
Corp.. Buffalo, presented information 
on rmeans tor eusuring the true 


secondary current three phase and 


single-phase low-frequency converter 
systems The two means availabk 
to measure the secondary current di 
rectly are the shunt and the feed 
through current transformer The 
shunt is the simpler to apply but 


10 


gives a larger error than the current 


transformer. Still another way is to 


current by 
measuring the primary current. Al- 


estimate the secondary 
though this is an approximate meth- 
od, it can often be used to great ad- 
vantage and is comparatively simple 
to use. Mr 


tions for approximating the second 


Stadum presented equa- 


ary current when the primary cur- 
rent or the ignitron tube currents are 
known. 

Warren F. Savage. department of 
metallurgy. Polytechnic 
Institute. traveled from Troy. N. Y.. 


to present information gathered in a 


Rensse laer 


flash-welding research he had undet 
taken with Dr. Ernest F. Nippes. also 
of the Rensselaer department of met 
allurgy. The 
scribed by Mr. Savage was developed 
effect of 


flashing variables on the production 


nstrumentation de 


to aid in evaluating the 
of flash welds in commercial alumi- 
num alloys. The Savage-Nippes team 
used oscillographic methods of meas- 
uring current and employed an em 
pirical relationship to permit con 
venient calculation of the rms value 
of flashing current from oscillograph- 
ic traces. Other variables they meas 
ured were the platen travel during the 
flash-welding cycle. the forging fores 
during upset, the instantaneous pow 
er during the welding cycle, the aver- 
age power during the flashing cycle 
and the temperature 
at three positions back of the final 


weld interface. 


instantaneous 


Another co-authored paper was by 


\. P. Millar and A. A. Kavaliauskas 


General Electric Co.. Lynn, Mass.. 
on the new [°T indicator for resist 
ance welding. This was presented by 
\ / 

A | 

\ | 





/ ~ 
Binep of 


“It keeps the mosquitos away!” 





Vr. Millar. The measuring unit in 
troduced—the —ampere-squared-sec- 
ond—combines amperage and time 
into a single variable. The new in- 
strument makes use of two bimetal 
helixes mounted on one shaft in a 
manner to produce torque opposi- 
tion. Because of its comparatively 
low cost. this new device offers the 
possibility of being placed upon ev- 


ery resistance-welding machine. It 


is not. however. the first ?T indi- 
cator to be invented. 
Dean W. B. Kouwenhoven and 


W.. T. 


neering. 


Sackett, Jr.. 
Johns Hopkins University. 


st hool of engi- 


investigated the problem of non-uni- 


form current flow in contact resist- 
ance. When two surfaces are brought 
together. actual metal-to-metal con- 
fact generally occurs only at small 
subareas of the 


apparent contact 


area. declared Dean Kouwenhoven. 
The resulting contact resistance con- 
sists of two factors: a contact resist 
ance “proper” and the spreading re- 
sistance due to the non-uniform cur 
rent flow in the material. The paper 
described an experimental evaluation 
of the spreading resistance as a func- 
tion of the area in actual contact. 
\ Reststance INDICATOR 

Not scheduled on the program was 
a surprise paper by Ralph and Alex 
Sherman. of the Sherman Electric 
Co. Ine.. Warren. O. This father- 
and-son team has invented a device 
for the direct reading of resistances 
instant to in- 


( hange from 


stant. The 


he applied anywhere that resistance 


as they 


Sherman invention can 


measurements are important weld 
ing or otherwise. Basically. it incor 


porates a ratio device. a cross-coil 
movement. to indicate the resistance 
in microhms directly as a ratio of 
voltage over current. The cross-coil 
inovement consists of two coils, rig 
idly mounted to each other and mov 
nig in the field of a permanent mag- 
net. Also mounted on these two coils 
is an instrument needle. 


fed by the 


One coil is 
voltage drop occurring 
icross the point whose resistance is 
to be measured 
in the 


changes, 


it produces a torque 
proportion of the 


moving the 


voltage 
needle to the 
right side 

The second coil is fed by 
small amount of current proportion- 
ate to the current flowing through 
the line 


a very 


The number two coil pro 
duces a torque proportional to the 
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AGRICULTURE 


% @ Machinery is used in almost all phases 
of industry. This machinery is constantly 
subject to wear-—wear is costly in time as 
well as money. Whether this deteriora- 
tion is from friction, abrasion, corrosion, 
impact or excessive heat, COLMONOY 
HARD FACING ALLOYS will increase 
the life of these machines 3 to 28 times. 
Below are listed a few typical examples 
of actual case histories. 





REPORTS FROM— 


Agriculture .. . 
Plow shares treated with Colmoney sweat-on 
paste hold their edges and last up to 17 times longer 


Oil Refineries .. . 
Pump ports spraywelded with Colmoney No. 6 
give 600% more service even when operating in 
Caustic or Sulphuric 


Chemical Plants . . . 
Valves, operating in even the most corrosive min- 
eral acids, last 5 times longer when protected with 
Colmonoy No. 5 rod. 





Cement Industry .. . 
Mill hammers faced with Colmonoy No. 





300° more rock 


Construction Companies . . . 
Shovel teeth built up with Colmonoy 
reduces maintenance cost over 70% 


Machine Tool Operators . . . 
Colmonoy center tip castings soldered on new or 
worn centers wear from 7 to 10 times longer 


Order from your local jobber 
Complete engineering dota on request— 


<Sge WALL COLMONOY corr 


a HARD FACING ALLOYS 
19345 JOHN R . DETROIT 3, MICH. 
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magnitude of the current and acts 
toward the left. At a certain position 
of the coils, an equilibrium exists 
between both forces that corresponds 
to the ratio of E-: I 


to be measured. 


the resistance 


For welding applications, the Sher- 
man instrument can be used to dis- 
cover: 

ia) ‘The resistance of a weld, 
the dies 


and the welding specimen, and, 


(bh) Resistance between 

(c) The resistance of any perma- 
nent connection 

At important applications, suggests 
Alex Sherman, it is preferable to 
have independent instruments for the 
weld and for each die because the re 
sistance change here is very fast and 
different 


welding specimen 


might be very with each 


RESISTANCE-WELDING EQUIPMENT 


Ihe third morning of the confer 


ence Was given over to resistance- 


welding equipment. W. G. Bostwick, 
Welder Machine Co., 
Cincinnati, acted as chairman of this 
B. Stad- 

Corp., 


Precision and 
important session, while C 
um, Westinghouse Electric 
Buffalo, served as secretary. 

Dean L. Knight, National Electric 
Welding Machines Co.,. Bay City, 
Mich., discussed the design of trans 
formers for resistance welding. 
Though present AIELE-RWMA stand 
ards for transformer ratings can be 
improved, he asserted, they certainly 
have gone a long way in eliminating 
the confusion that existed before the 
standards were adopted. Some of his 
other conclusions were: 

(1) Transformer impedance _ is 
much more important to transformer 
design than transformer efficiency. 

(2) Transformer efficiency is not 
too important a consideration. More 
important is welder eflficiency-—sec 
ondary amperes vs. kva input 


A valuable 


metal 


tool to 
multitrans 


production 
fabrication is the 


Aluminum Studs Successfully 
Welded to Aluminum Plate 


LONDON (McGraw-Hill World News) 
\ new 


and 


application of stud-welding 


proof of its successful use in 
joining aluminum to aluminum have 
been disclosed by Cye-Are Ltd.. Stel 
House. 27 New North Road, 


l ondon 


mal 


Aluminum studs are now being 


welded to the aluminum-alloy plates 


deckhouses 


structures of a new 


forming the and super 


Royal 


whic h 


class ot 
eight in all), 
the Brit 


Navy destrovers 


are under construction for 


ish Admiralty at several British ship 


to secure the 
that 
part of the 


yards. ‘The studs serve 


expanded-metal reinforcement 
forms an 


‘Newall 


tos insulation ont 


important 


f . 
f ashes 


spraying 


process 
these structures 


to prevent condensation 
The Admiralty. after 


of trials of the 


witnessing a 
number stud-welding 


method under shipyard conditions 


has also approved the process for 
other 
ships of various types being built. 

Here’s how the studs fit into the 
whole insulation procedur 

First, the bulkheads 
underdecks of the 
that are to be in 


application on a number of 


sides and 
aluminum-alloy 


superstructures 


attached at 
throughout the 


sulated have the studs 


about 7-in. spacing 


area to be covered Then the spe 


cially prepared asbestos fibres are 
mixed with water and sprayed o1 
required thick 
This 


supported in 


from a gun to the 


ness—about li in. in this case. 


asbestos coating is 


place by spreading over it the ex 


panded-metal reinforcement, which 


is then firmly secured by* bending 


over the proje cting 


studs. A_ thin 


cement composition is then applied 


portion of the 
coating of asbestos 
over the expanded metal to leave a 
smooth, hard surface. 

Cye-Are Ltd. has 
pertes ted the technique of 
studs to 


only recently 
welding 
aluminum-alloy aluminum 


alloy plate No 
from the 


vreat change is in 
established 


equipment and methods for steel and 


volved already 
brass studs. 

The Britis! demonstr ated 
to the satisfaction of the Admiralty 
that its standard equipment. without 


company 


anv additional accessories and with 
shield 
Your 
the weld 


heen con 


out the use of an 
could do the iohb 
corresponde nt has also seer 


ing take 


inert-gas 


successfully 


and has 


place 
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former welding press. This was dis- 
cussed by Jack Ogden, Fisher Body 
Div. of General Motors Corp., De- 
troit. It is common practice, he said, 
to tie such welding presses into a 
continuous-flow stamping press line, 
using mechanical handling equip- 
ment to permit automatic and semi- 
loading and 


automatic — transfer, 


unloading of weld assemblies. Inter- 
changeable components on these spe- 
cal-purpose machines will minimize 
obsolescence and cut the cost. of 
changes 


high 


groups of transformers on a given 


model To meet the prob- 


lem of power requirements, 


machine may be “stagger-fired.” 


Presses may be pneumatically, hy 


draulically or electro-mechanically 


readily 


driven. welding transformers 


must be interchangeable. 
compact and designed for low-duty 
evele, high-current loads. Secondary 
circuits may be of the series, direct 
or “over and under” types. the se 


(Please turn to page 56) 


vinced that the result fully 
up to the company’s claims. 
Both 


aluminum 


measures 


commercially (99°F, ) 


studs 


pure 
and 214° -mag- 
nesium alloy studs have been success- 
fully attached to No. 7 S.W.G. alu 
minum-alloy plate (of specification 
AWo-half hard). 

A slotted 
approved by the 
Studs of li, In. 


satisfactorily 


stud 14-in. in diameter 
Admiralty. 


were also 


was 
diameter 
attached by the same 
equipment 

Ultimate 
welded 


tons per sq. in. 


strength of the 
about 111 
Shear strength of the 
of this 


tensile 


attachment is 


joint is approximately 80° 
figure. 

The welding was done under ship 
vard conditions and required only 
one additional stage over the method 
required for stud welding of steel to 
steel: a small amount of cleaning of 
attach- 
This was done to remove the 


the surface at the point of 
ment. 
zine-chromate primer normally ap 
plied to both sides of the aluminum 
plate and thus insure a satisfactory 
electrical contact. 

A small ceramic ferrule was used 
to surround the stud at the moment 
With steel, such ferrules 


are normally 


of welding 
required in Britain 
only when welding studs of greater 
diameter than 1% in. downhand or 
when the welding is being done over- 
head or vertically. 
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METAL REMOVED by the chisel and sanding wheel 





NEW WEARING surface of 19-9 stainless is added 1—SANDED SMOOTH, welded inlay is ready for work 


Inlays Welded on Old Turbine 


\ face-lifting job at a Washington water power project shows the way to 


counter excessive pitting on the trailing edges of turbine runner buckets 


A FACE-LIFTING job with stainless 
4 steel 


preserved an old turbine 


runner from the scrap heap and per 
mitted it to be used with a new 
15,000-kw generator. Result: a new 
power (init added to the Pacifi 
Power & Light Company’s Merwin 
hydroelectric project) Con the Lewis 

ver in. southwestern Washington} 
it a greatly decreased cost 

lhe runner is the revolving part of 
i water turbine—the part that carries 
the buckets. Whirling around at ter 
rific speed under the action of water 
at high pressure, it is subject to con 
tinuous erosion and abrasion 

The old runner had been in service 
since September. 1931 Over the 


vear period, water action had 
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drilled countless tiny pits in the trail 
ing edges of the runner buckets. The 


? 


remedy? Surgery to cut out the 
faulty sections and replace them with 
new metal. The surgeon’s tools were 
the pneumatic chisel, the portable 
erinder. the are welder and a good 
supply of stainless-steel electrodes 

Machinists for Morrison-Knudson 
Co., general contractor on the gen 
erator installation, took on the job 
under direction of J. P. Murray. 
erecting superintendent for S. Mor 
gan Smith Co.. maker of the original 
water wheel. Their task was to alter 
the buckets of the nearly-old-enough 
to-vote runner to the con pany’s latest 
design. 


First. the entrance edges of the 


1950 


buckets were streamlined by cutting 
away the excess metal with pneumati 
chisels. A dise sander took off the 
chisel marks and left a = mirror 
surface. Then a triangular section 
was chiseled from the trailing edg 
of each bucket. The men had to 
work in cramped quarters to do this 
job. lving ‘flat on their backs under 
the runner (Fig. 1). 

A layer of metal 'y-in. deep was 
chiseled from the trailing edge of 
each bucket (Fig. 2). Then the new 
metal was added to provide a fresh 
wearing surface 185 lb of 19.9 
stainless were deposited upon each 
cutout (Fig. 3.) Sanding of the weld 
ed inlay (Fig 1) completed the con 


version job 


43% 





ee 
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‘YY New products 


REMOTE control button 


rent in new inert-are 


New A-C Inert 
Welds Stainless, 


Hicn pertormance 


if 


cost is claimed to 


welding 


welder 


on holder shuts off 
Welder 


Are Welder 
Aluminum 


omparatively low 
ew ern a-c inert 
of the design is 


welding transtor 
manufacturer, this 
naximum heat 


ing range and 


eneral inert 
AT oe 

iT} 

peration; the 
CFR 


inde 


and the 


with an 


requeney 


gas 


alko be used for 


flow TRACK-TYPE 


can 


and h-f cur 


spot-are replace certain 


remote control cord 
(17) 


(18) 


ground cable 15) 
(16) 
switch on torel 
All four se 
capacities 
).375 amp 
JOHN \ 
Chica 


fuse block remote control 
spark gap setting 
ries of welders are lk 

10-150 amp; 20 
and 60-500 


Kern Co 


1.1 

avaliab 
in tour 250 
imps: 


The 


amps 
P24 Ne 
Loomis, 
New Norton Wheel Cuts 
and Finishes Welds 
new Nortor € 
wheel cut T excess weld and 
a fine finish It is 


portable 


Tut nforced hub abra 


sive metal 
then smooth 


designed fo ight-angle grinders 


and sanders sheel is reinforced wit 


lavers fabric material and ir 


cludes a ‘ web 
the hub ‘ ) \ Is 
Alundum 

A specia 
Norton 


plastic 


shar} 


assembler 

omer i reinto 
yackin 
nut wrenct 
This kit 


“reinforced” 


gives 
pad purposes } 
threaded  stee —— 


spacing washers an adaptor 
will 
wheel on any 
Wheels are av 
Y¥-in. sizes 


NORTON to 


enable fitt 


Gear-Type Tube Bender 
Handles Brass, Stainless 


80 


tvpe tube 
per, brass, 
Bundy ane 
individual 
L's OD tube 
= me, a 
Tne Ine Brass Mere 
West Hart ! Chicago 7 
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turning roll 


a 


Copper grounds 


light 
Rolls handle 1O ft 


protects gage tanks 


shoes diam = tanks 


New Turning Rolls 
Cradle Light Gauge Tanks 
Mapt 


metal 


light-gauge 
Aron 


especially to support 
the 


roll 


tanks for 
Tred 


wit 


welding, new 
features a 


The 


walled 


son “Trac turning 


roller chain rubber tread shoes 


constructed so that heavy 
also be handled 
For grounding purposes, 


fifth 


roll is 
vessels may 
brass feet 
foot. The 
surface of 68 to 105 deg 
The clutch 


is so designed 


an replace every rubber 
track 
of the 


mechanism at each sproe ket 


supports a 
circular being welded 
forward rota 
thus keeping 
tight 


that end is engaged in 


one 
tion and the other in 
| 


the underside of 


reverse 


the belt during 


rotation 


Turning peed from 0 te 100 


Varies 


ipm and is accomplished through a Gra 


Power 


8 provide d by 
60-cycle 


ham transmission 


a 220-volt, three-phase 4 -hp 
throug! 
“hold 


either to 


and transmitted 
clutches A 
both 
position or as an extra 
With off, the 


manually 


electri motor 
solenoid-actuated 
switch clutches, 


hold 


power 


energizes 
the 
factor 
tank can be 
Jack screws actuate one end of the 
and idler units for 
of tank. Only 4in 
dovetail is required for tanks five to 10 
ft in tank 
weights up 


{ 


work in 
switches 
rotated 
pow 
ered adjustment to 


travel on a steel 


diameter varies from 
liameters of t 10 ¢ 


With one 


capacity is 


Capacity 
and 
10.000) Tb unit ane 
15.000 Ib 


N. ¥ 


power 
idlers, top 
Aronson Macuitne Co Areade 


Welding Fluxes Cleaned 
by Oakite Compounds 


THree functions new 
Oak 
N 33. In a single appli 
is cleaned off 
dissolved 


are performed by a 
etal-cleaning material 
removed, rust 
ww welding flux is 
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for welding 


New a-c inert-are welder and track-type turning roll show the way 


to lower cost light metal fabrication. Other cost-cutters are a new 


abrasive wheel and a soldering torch using canned pressurized fuel 





where the type of work precludes the 


o Automat spray-type 


, ¥ seap-tank or hand-swabbing 


Oakitre Propucrs. Ine 





. . 
— 
j 
- ' 
New Smith Welder 
Rated at 400 Amp 
A vsew 400 amp a-c welding 
the Model 400E has a welding range 
8 amp. It retains 
eu ritage 
Fa motor and capacitors 
are easily accessible 
thy gh a hinged door 
( ercially available 
rs are standard 
. tal “we le ‘ ait ed 
i les sucl 
, nections mou 
k k x for simple 
| pa 4 bearing ~<Trew 
juletiv wher idypusting 


\ () SVITH CORT 


New Style Welding Gloves 
Added to Airco Line 


al A. B and C } 
e A ne The A 
t hire ire made « 
pu eather with a woo 
x heat resistar 
back tha ! 


ire the surtace tor 


this compound may 








gauntlet eliminates exposed seams. Stitch 
ing is of the inseam type Extra protes 
tien is provided by a '4-in.-wide leather 
welt extending around the thumb seam 
and across the base of the fingers 

The B gloves are a gauntlet type in the 
medium price range and offers the same 
construction as type A. These gloves have 
palm, thumb and fingers made of chrome 
tanned horseplit; back is of No. 1 cow 
split. 

The C gloves, most economical of the 
three, offer construction features similar 
to B but have a two-piece lined leather 
gauntlet 

Ain Repuction Saves Co. 60 East 42nd 


St.. New York Citv 17 





° 
New Soldering Torch 
Works on Canned Fuel 
\ new portable hand tore ight. witl 
a match and burns with a clean, blue 
flame. Its maximum 1.200 F temperature 
is not high enough fer welding but i- 
well snited to brazir ind ler solder 
ing. Fuel is supplied in a disposable cat 

about the size of a beer i hich 
removed and threy wa enoits empty 
It takes only 20) second says the com 
pany, to remove a empty container and 
put on a new can 

The specially constructed an container 
seals into the “Preps I so that when 
a valve is opened the burning tip can be 
lighted Twe intercha eable tips come 
with the torch ne f iking a long 
broad flame for heating large areas and 


one to provide a pin-point flame for solder 


g purposes 
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The new “Prepo” fuel is a blend of 
liquid petroleum hydrocarbons which i 
<elf-pressurizing and. self-vaporizing \r 
74 F the internal pressure is 12 psi; at 
100 F, 24 psi The can is built to with 
stand 300 psi 

Presstre Propucts Cort 140) Nort! 


> 


Dearborn St Chicago 





Can Install Air-Operation 
on Rocker Arm Welders 


\ compact, self-contained attachment pre 
vides air-pressure operation for foot-cor 
trolled rocker-arm spot welders. It clamp 
to the upper horn of the welder and oper 
ites on a pressure of 15 to 20 psi 

The “Weld-Air-Matic device includes 
an electric foot “witch (not shown) a 
four-way operating valve and emergizing 
coils It requires a supply of 4 cu ft of 
air per minute with a minimum of 80 psi 


line pressure All parts are mounted on 


‘ single aluminum alley casting Wear 
ing parts are oil sprayed and a grease 
fitting for piston red and bushing Jubri 
cation is included 
“Weld-Air-Matice” ix available 
sizes, with strokes of 1 2 and 2% in 
Rosert W. Horrmasn Co., Inec., 32 So 


Clinton St... ¢ hicago 6 


n three 


* * . 


Magnets on Level 
Hold It to Work 


\ smMaut level for determining any angle 





up to 360 is equipped with powerful Al 
nico permanent magnets so that it stich 
to round, flat or irregular metal surfaces 
Both hands of the welder or fitter are thu 
freed for line up and straightening 

The level has a clock-faced angle gaug 


and a balanced gravity needle rotating 
on jewel bear ngs Its frame is a spec al 
aluminum alloy of high tensile strength 
painted with a black-wrinkle finish. Dia 
is protected by “abuse-proof plastic wir 
lows. It measures 9 by 2 in weighs 10 a7 

THe Bocktye Prastic Cone Ww) Su 
perior Ave VN. W Cleveland 














300-Amp Austrian Welder 
Makes American Bow 


A vew 300-amp d-c motor welder 
Austria the American 
fully NEMA 


excited and em 


driven 
from Vienna 
compernlive picture 

rated wel serie 


operating princi 


primary flux be 
the two main poles but by the so 
‘cross field } ] 
the primary flux t a steep 


volt-ampere curve, wh imits the short 


ireuit) current value that 
annot be ceeded his method 
s said auxiliary 
equipment 

Other teat 
tree current 
range of OU 
adjustment 
iprated 1 lependence ol rotation 
lireection portability adaptability —t 
welding 


Wall St 


Weldors’ Goggles 


Have Helmet Headgear 


tube for insulation and to prevent hair 


from being pulled 
headgear is said to 


The new provide 


balance without overhanging weight 


quickly 


position by a 


changed to the 


flick of the 


Goggles may be 
off-guard” 
wrist 


These goggles mav he 


worn over pre 


scription glasses Thev are well venti 


lated and have indirect side 
keep out strav light 
“Noviweld 


available in sev 


splashes and 
“Noviweld” ot 
Didymium™ lenses are 


metal 
rays Kither 
eral shades. Replaceable cover lenses are 
provided to protect the filter lenses 

AveRicaAN Opticar Co 
Nass 


Southbridge 


Low-Hydrogen Electrodes 
Eliminate Preheating 

New 
as Arcos “Tensilend” are said to remove 


low hydrogen electrodes designated 


the need for preheat in the welding 
low-alloy, high-strength class 

‘Tensilend 70”, developed for steels in 
the 70,000 Ib class, has the broadest appli 
cation. With its stainless type coating and 
high-tensile weld deposit, it can be used 
for low-alloy high-strength steels and also 


for welding mild steel under highly re 


strained conditions, high carbon steels and 
free-machining steels 

120,000 psi steels 
work 


Further possibilities 


bearing 
“Tensilend 120” for 


was deve lope d tor 


sulphur 


marine such as 


welding armor plate 
are being explored 
Special treatment yf the Tensilend 


coatings includes a high-temperature bak 


ng to drive off moisture. A special pack 


age prevents moisture absorption before 
use 

Another advar g f this new series is 
easy handling (qi are and low spatter 
loss) Slag is » manipulate when 
molten and easy to remove when cold 


1500) Seuth Ort St 


Arcos Cort 
Philadelphia 43 


Protective Hood Keeps Off 
Gases, Acids, Oils 

Rupserizep safety hood protects the work 
neck 


acids. It may be 


« face, head and from corrosive 
sprays, paint, oils 


with goggle ‘or respirator 


worn 
A support frame 
in the hood increases comfort and effective 
ness 

GENERAI . EQuipMENT 
2700 West ingt« St 


32, Pa 


Philadelphia 


NEW BLADE-TYPE electrode holder has a 


capacity of 500 amp \Y-in. electrodes 
The spring steel jaws a in, wide and 
ure grooved to hold the electrodes at four 
different angles in either the right or left 
holder has few 


mn Products, Warren, Mich 


hand. The new parts, all 


replaceable. Jack 


THE 


shields to 


~ 


ightweight Cylinder Truck 
Carries Small Cylinders 


\ SINCLE-HANDED, two wheel truck for 


smaller gas cylinders weighs 


10 by 1 


mounted on wheels with 


compressed 


in at less than 35 Ib. Tires are 


and are pressure 
oilless bearings. A chain for smaller cy] 
included The 


construction 


Merai 


inders is platform ot 
one-piece 


AMERICAN Propucts Co. 34 


Southbridge St.. Worcester 8, Mass 


Odd Shapes Cut, Formed 
by New Baker Shear 

New 
hapes in ither 


up t 


le is require¢ 


shearit machine cuts irre gular 
stainless 


thick. No starting 


inside 


mild steel or 
heets 
cuts made with 

Metal 


a scribed line by tem 


specia tachment 
ate ‘ 


By substitut hammer type dies for 
th beading and forming 


1e cutting toc 

perations can be performed in steel up 
Throat depth is 48 in 
adjustment is 
1000 


thick 
variable 
Post St.. 


the stroke 
BroTuers, Ine 
Foledo 10, O 


Baker 
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P&H Model 
WFA-300 
© Welding Service Range 
5 60-375 amps 

(NEMA—Rated) 




















S 


SLOW SPEED Lowest rpm per pound of 
weight. Only 1750 rpm for less wear, 
longer life, and minimum replacement 
costs. So quiet you hardly hear it 


BUILT-IN REMOTE CONTROL Dial-lectric 
feature gives full arc-control at the 
work soves operator's time... 
saves floor space for production. 


ONLY 69S4BES ee 





- f 
wu Fe 
LIGHT WEIGHT Easy to handle and STURDY AND COMPACT Four sets of COOL OPERATION Slow speed plus 
move. Facilitates mounting off the floor main brushes and one auxiliary set extra large stator-frame cooling sur 
° and out of the way so there's more firmly fastened for good commutation faces, and dual fans (for generator 
room for turning lorge weldments. Simple design and rigid construction and motor) — make this the coolest 
Weighs only 695 Ibs throughout . space-saving dimensions welder you have ever seen 
‘ 
@ Stationary or portable mountings—Additional Features: TEAR OUT COUPON AND MAIL TODAY! 
’ single heat control; life-time sealed bearings; push-button | lll 
start- and -stop switch with overload protection; high-low I HARNISCHFEGER CORPORATION, Welding Division 
range switch; and polarity reversing switch. Get all the i 4513 W. Notional Ave., Milwaukee 14, Wisconsin 


> >prese > > ) 
facts. Call your P&H representative, or send in coupon Please send me Bulletin W-80 giving full details about the 


outstanding new P&H WFA-300 DC arc welding machine 


WELDING 
DIVISION 






Uniform, 


top-quality \J Name 
Milwoukee 14, Wisconsin A electrodes for | | 
every job! Company tlhe ulaidieabeatiabiediiaesbialdlaninliciitidenida Title 
Home 
Address sentsinneaiaapenitineuitenai Business 
City { ) State 


wee RK He Re ee ee ee ee ee ee -! 


EXCAVATORS © OVERHEAD CRANES © HOISTS © ARC WELDERS AND ELECTRODES © SO/L STABILIZER © CRAWLER AND TRUCK CRANES ¢ 
DIESEL ENGINES * CANE LOADERS © PRE-ASSEMBLED HOMES 
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@ Harris Automatic Welding Torches represent the biggest 
advancement in torch design since the original Torch. By 
means of a thumb controlled lever, the full flame is extin- 
guished when not needed (except for a tiny acetylene 
pilot light) and relit instantaneously, without need for re- 
adjustment. 


Every time the lever is used, money (oxygen and acetylene) 
and time are saved. Basically, that’s why thousands are in 
use, especially on production welding work. The original cost 
of a Harris Automatic is saved many times over during 
its lifetime. 


Further, the seven styles and sizes available are unusually 
. good torches, characterized by exceptional flame range from 
each size of tip, freedom from “popping” and flashback and 
stand continuous operation under severe conditions. 


Why use 1938 (or older) torches under 1948 conditions? Write us, 
or contact your nearest Harris Distributor for free demonstration. 


THE HARRIS CALORIFIC COMPANY 


CLEVELAND, OHIO 


SERVING THE METAL INDUSTRY SINCE 1905 
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WELD DEFECT CHART 


(See Also Article on Page 30) 


THE WELDING ENGINEER'S 





TYPICAL DEFECTS FOUND IN SPOT WELDING AUSTENITIC STAINLESS STEELS AND PREVALENT CAUSES 
FOR THEIR OCCURRENCE IN ORDER OF THEIR IMPORTANCE 


A-MATERIALS OF EQUAL THICKNESS 


1-T-E CIRCUIT BREAKER CO 


NUGGET SPECIAL PRODUCTS DIVISION 


Si\eutays 
a yy 
: rf, 
@ pixies 
Ul Recessive ntentetee 
| Electrade @reewing toe sharp 


2 Recessive slectrate force 
) Recessive corrent 


ote drensing tae oherp 
sive carrent We relation te 
preseere 


VI Cracks in parent mee 


| moni(Melemt clectrade force | Rlectrede diamete? toe ome 
1 Kiecirede Grossing tow (hei relation te wage! 
5 teeeltictent “belt tame 
1 Ineulticront etecivede teres 4 lnealiietont weld time 
) Electrede @rescing ton fet 4 Encossive corremt end/er weit 
4 inenilicient “held tame ‘ne 
5 ineeffictest belt tome 





4 *eygae 
. rae 
* 


&j ls 2 
— "> . Re ee 
Cty 0? yN-Naee 

“4%: S 
V1) Undersine suggest VIN Leceeeire penetrates 


5 tmewttierent ob 


x! Comceve endo of ongeet 


— \ 


penctretion is this sheet Leck of penetration is beth sheets 


Electrode @reeeing toe (iat os this 
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TRY THESE 


HARD-FACING ALLOYS py 


Made to stretch u orking 





life of cutting, drilling, 
and crushing equipment 
wherever abrasion, im- 
pact, corrosion and heat 


are encountered. 


THEY ARE FASTER 
AND SMOOTHER! 

















| FOR FoR 
THESE CONDITIONS SUCIT EQUIPMENT 
VICTORALLOY | Abrasion and severe Tractor rollers, dre np 
| impact impellers, bucket lips ond teeth 
VICTORTUBE | Severe abrasion Scarifier teeth, dredge cutter 
| blades, posthole augers ; : ; 
field tools, ditcher teeth Available in a full range of sizes for both 
re — r acetylene and electric AC and DC application. 
Earth abrasion or owshares, cultivators, stee “ P she: : 
sliding friction mill guides, cement chutes, shaft Try VICTOR hard-facing rods on your own 
bearings, rolling mill guides 3 ? s a _ . ’ . . 
ee job NOW. Save money two ways; (a) in time 
VICTOR HS 1 rrosion, heat Saw-teeth, carbon scrapers, wire ; . ° . r ; | 4 i | 
padabiasion welded; sochet cries ... application is faster and smoother; anc 
VICTOR HS 6 | Red hea Blanking, forming and trimming (b) by stretching the life of equipment used 
| corrosion and dies; cams, hot punche ump ‘ . “os 
rer i under severe operating conditions. Order a 
VICTOR gerripernpeen I Geek cuibl iy Baik anaan supply from your dealer TODAY. 
TUNGSMOOTH | pug-mill knives, screw conveyors 
L 
ALLOY ROD AND METAL DIVISION 
11320 S. Alameda, Los Angeles, California 
382! SANTA FE AVENUE LOS ANGELES 58 844 FOLSOM STREET SAN FRANCISCO 7 1312 WEST LAKE STREET CHICAGO 7 
VICTOR's line of welding and cut- | VICTOR EQUIPMENT COMPANY, 844 Folsom St., San Francisco 7, Calif. | 
ting equipment is complete. For | We want to know more about these items: | 
data on items you are interestedin, | Hard-facing alloys 
just fillin coupon Welding and cutting units Portable flame cutting machines. | 
r Gas regulators Air filter-regulator-lubricator units. | 
. | Blasting nozzles ] Positioning power units. ] Fluxes. | 
{ . l | | 
] Name 
3 l | | 
\ | Position | 
| | 
re Firm 
Welding & Cutting Equipment | 
SINCE 1910 | Address | 
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] RW. ELECTRODES — Av 3 
4 Metal, Inc., Milwaukee. 15. 





























cutting. 


oe. 3 HARD-FACING GUIDE—MipO.. 
i : Col Alloy oo 
ae New edition of the company’s 
=. Weldor’s Guide to Successful Hard-Facing 
a tains such valuable information “as 
types of alloys, gas method, arc , 
; veficient of friction, impact 
34 for hard-facing, preheating, skip I 
5 upsetting, metal shrinkage, ete, Booklet 


» pocket 61zZe. 






=: { AUSTRIAN ARC WELDER— 
cite ‘ American Elin Corp., New York 
a § tpage Bulletin RFN-300 ex- 
features and describes conetruc- 
the Elin 300-amp d-c are’ welder. 
Made in Austria, this welder eiiploys 
lightly different operating principles, See 


Page 46 






HOW TO ORDER: Fill out one of the 


is small card sections pager oa 
ae eddress, your company, ine. each 


ee piece of literature 
have. Each card section must be 











marks. 
number thet appears with the item on 
information. 


which you desire 







Write ia circle number of item 
desco bing one cotalog wanted 
Your Companys 078s. Af. 
Name Tah... Gah 08 wae ee 
Addr 3217. 4 etl. Mee. 
C4 60g t Allin ais Whebaginger 
THE WELDING ENGINEER 


CARDS NOT GOOD 
AFTER SEPT. 1, 1950 





her. 













Kern Co., | Single-sheet ‘St. Louis 4, Mo. 16-page 
' ro-color Bulleti 2 BP ag os ay epg ny ene susie theme Marine umes Coie 
two-color Bulletin RW2 describes and 
illustrates spot welding tips, seam and. welders for manual, automatic, spot-are torial story of welding on steel and alloy 
5 tube welding wheels, flash and pojec- inert-are and metal-arc welding. tanks and pressure vessels. Four pages 
: tion welding dies, welder shafts and Each part om is labeled, all fea- of valuable corrosion data are included 
bushings.  Special-shaped tips, ‘waters tures explained, types described. A special department for metallizing is 
4 cooled holders amd connectors are also For more detaila, see Page 44. also shown and its facilities pictured. 
ae listed. Tip dimensions are listed. ~ ‘ ; 
" LOW-HYDROGEN ELECTRODES GAS WELDING RODS—The Reid 
‘) FLAME CUTTING MACHINE— ee a naan 8 Avery Co, Inc., Baltimore 22. + 
“Indiana Oxygen Co., Indianspolis, Bulletin describes the Arcos “Tensilend” page, two-color bulletin describes Reid- 
z ind. Single-sheet bulletin depicts the electrodes for welding low- Avery oxyacetylene welding rods 
Cut-A-Line” Model 1000 ti alloy, stecls. It also tells for gas shielded arc welding. Seven 
4 machine. are speed, i a the principle involved in — with of =e steel and high tesa 
iad driving mechanisms are discussed, hydrogen controlled electrodes carried regulator stock are as 
: j tures show bevel, circle and eirele-track 6. i to analysis and diameters available 








containing space for four items. 


These cards not good after September 1, 1950 


Write in circle number of item Write in circle number of item 
describing one catalog wanted Se describing one catalog wanted 
Wil CRAIN 5 ooo sc oe ss esicesven ss wate de Your Company................... 
SN Se ee ia wo i's ch 39 ba cae yee eae NN ia catiad taba Biss Khaks oy 
MR ie i SG hie . «tus ils nas va WER NE EEE OC ee 
The. ic.cotis Gis ahd dee Title 





Write in circle number of item 

describing one catalog wanted describing one catalog wanted 
FE Si oo) 3 5x0 ee DL ea Your Company WO das b+ aes 
WO adie 22 acta Sends v6 sors dae uas sae ae tee ae AN EO 





THE WELDING ENGINEER 


520 NORTH MICHIGAN AVE. 
CHICAGO 31, ILL. 





M8 1Q Tack TURNING ROLL—Aron- 
oe" gon Machine Co. Atcade, N. Y. 
in-. . 4page, two-color Bulletin TT-1 shows the 
® Mew Aronson track-type  “Trac-Tred” 
“> turning roll for positioning _light-wall 
. eylin Construction of the tracks, 
Op speeds and diagrams show prin-. 
‘lor details, see Page 44. 


@ WELDING GLOVES—Air Reduc 
tion Sales Co, New York City 17. 
—. tells ebout three new styles 
of ling gloves carried by Airco dealers. 
Sewing, leather, linings, etc., are de- 
scribed on all three models. 


14 AC WELDER—A. 0, Smith Corp. 
Milwaukee 1. Bulletin No, W-133 
explains operating points and construc- 
tion advantages of the new Smith 400. 
amp a-c industrial welder. See Page 45. 


15 TUBE BENDER—The Imperial 

Brass Mig. Co. Chicago 7. Sin- 
gle-sheet, two-color bulletin 382 shows 
Mew gear-type tube benders making bends 
in steel, copper, aluminum and brass 
tubing and conduit. See Page 44. 





HE WELDING ENGINEER will request manufacturers to send readers the 
in which they are interested. Two post cards are printed here, each 
taining space for four items. 


ify 
eFet 


These cards not good after September i, 1950 
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THE WELDING ENGINEER 


520 NORTH MICHIGAN AVE. 


CHICAGO 11, ttt. 





| Wilke In circle number of item Write in circla number of item 
oe describing one catalog wanted = describing one catalog wanted 
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Write in circle number of item 
describing one catalog wanted - the hammer are 


2 5 ELECTRODE HOLDER—J: 
Products, Warren, Mich. 

sheet bulletin describes the new Jackson 

blade-type holder of 500-amp 

capacity. 

struction. 
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ANOTHER EXA 
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bakckd + 
= nen 
— waa 
BE — bp 
4 . } j aes 
P eh 
| 
ol o it ‘ 
L | se Fast Operation—Direct-2cnng magnet _short,rotary oP Low Power Consumption — Magnet coil requires ~ 
a 4% motion - - _will operate UP to 600 times pet minute only 38 V A. at 60 cycles jnrush 215 V.A re 
t 
oR Fast Air Movement — Internal port areas greater we Compact — Overall size only 5%" x 6%" x 4" = 
. t than %"’ pipe area... - minimum resistance to flow 9 ; 4 
gas designed to get maximum response speeds 4 Accessible —Valve body and magnet structure Te My 
t t from welding guns ot stationaty machines movable without disturbing P!Pe connections 
7 , magnet coil easy to change. 
i} Se Long Lite — Pressure-balanced rotor .-- hardened 
se magnet parts... - oilite pivot bearings - spring 4 Easy installation — Mounts in any position cast 
oe loaded vanes to provide positive air seal atter base with 3-point mounting reduces possibility of 
—— millions of operations distortion 
4 +4 
erg +7 ; Write tor Bulletin 9043 Type C, Square D Company, 
Th 4041 N. Richards Street, Milwaukee 12, Wisconsin 
i aes 
rere 
t+ 1) a =|" a 7  t 
j D RO Oo 
suas . 
; SQUARE 0 COMPANY CANADA To. 1 JRONTO * SQUARE O de MEKICO, 2 A, MEXICO city, O.F 
T 4 
4 ok | 
+++ i) rere ’ sag . | 
(SOGGGRGe aeneee eeseneneeeee + aaeet 
+—}— . +4 ae a | +4144) TT ' ++ Tee +4 i 
Se eeeesene eee CoCo tt 
j + i B 6 
—> = 
Toor 
























































on the job... 








esy Handy & Harman 
LOWER MAINTENANCE costs were effected with this replacement unit of cer- GEARS FOR lawn «sprinkler are silver brazed to shafts. 


rosion-resistant stainless. Storts Welding Co of Meriden, Conn did the job Formerly, shafts were square and their ends peened over 


Stainless Rinsing Unit The original forged-steel tires and the Savings from Silver Brazing 
gears (shown in position at the ends) were 

salvaged and used over again. It was im R IGHT PICTURE above shows train of 
portant to preserve the alignment of the gears in the water motor of the Avon 


A Lanct tumbling machine had a wash 
f 

“ing and rinsing unit made of carbon 
steel. Rapid corrosion set up a difficult tires and gears so that the unit would op lawn sprinkler. These brass gears were 


cleaning and maintenance problem. It was erate smoothly when it was fitted into the formerly made by broaching in’ them 


decided to replace the rinsing unit with larger machine square holes to fit square shaft ends, which 
one of corrosion-resistant stainless . were afterwards peened over. Now th 

The job was awarded to the Storts gears are silver brazed to round shafts. The 
Welding Co., Meriden, Conn. What the Gates Get Face-Lifting brazing time is less than a minute, for the 
thing looked like may be seen from the 


left picture above The first section (eft 


whole train. Manufacturing costs are much 


lower; field failures have been eliminated 


"EU. we 28 INTAKE control gates of a power 

; development on the St. Lawrence river 

of picture) ts a drum 38% in. long and 35 I : Still further savings are expected to re 

near Montreal, became so corroded about " 

in. in diameter. The drum was fabricated sult from: (1) brazing the spray nozzles 
: : two years ago that they had to be restored : 

of 1l-gauge stainless (type 304); the same ‘ of the sprinkler to the oscillating water 


Fach gate is 24 ft wide by 32 ft by 30 in 
thick. They are made out of riveted steel 
plates. 


sheet stock was used for the triangular tube and (2) brazing stamped steel com 


gussets that hold the drum in rigid align ponents together to make the gear housing 
ment with the mesh cylinder — The silver-brazed housing would replace 
rl , ; 4 lind Rusting was especially bad around the mM ; | 
1 second section 1 in. evlinde: . 1e casting now being usec 
f 31 h TI 10 : <a rivet heads, where large rust “scabs” had 
of 3*2 mesh lis Is in, long ex 0 
: formed. Each gate was also covered with 
it comes a 24-in. evlinder of 2 mesh, 28 in - , 
‘ : mud. ht was lifted by a gantry crane 
long. The lat coarse mesh allows the 





washed, scraped and brushed When all 

tumbling materté 1 lrop through into , , | | 
mud and dirt had been removed, the gat Painting was done while the metal was 

an outside ce y'y mesh) and be 


discharged ilo ¢ The work is 


passed thro i lis e hopper to 


was cleaned with oxy-acetylene flames (see still warm and dry The paint went on 
picture) The high heat of the flames easy when applied immediately after the 

popped off the seale and dehydrated all of flame-priming Also, the warm steel gave 
the next operation 


The mean { pre ! t work 


worm ’ igh tk 


the rust. The metal was then wire brushed 1 low-temperature bake that increased the 


to get rid of the loosened scale durability of the paint film 


strip wi is welded the imsice 
surface of t un 1d continues all the 
wav throu t lise hopper 
the rig ( e pietur ’ a in 
pitch ! ( é in sik of the 
drum 
formed 

pieces 0 f ded per 
pendicular to th t ! intervals 
along the iside é « pieces are 
shaped 

It all s MK ) ted, and it 
wasnt ft . ol 1 inery to 
construct | carbon-st rig al had 
to be shipped to the s t so that 
all of the dimensior ou ” checked 
accurately No m . re allowable 
because this unit had to fit: perfectly into 
a larger machine 

The type 304 st -s used in the fab 
rication of th ey nent unit was 
welded throughout e me ‘ ( < The Linde Air Pr 


with stainles etrode FLAME-PRIMING was done with a high-velocity 6-in. heating head mounted on an extension 
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Courtery The Lincoln Electric ¢ 


PORTABLE WELDED reel lets harbor crews 
zo into quick action. Hose is used to get 


rid of “oil slicks’ that might cause fires 


“Oil Slick”? Hose 


A LITTLE oi] on the waters of a harbor 
can sometimes cause hre damage 
amounting to millions of dollars. Danger 





slicks” can nov: be quickly re 
moved by harbor crews 


us ol 


The outfit above is brought into action 
when the amount of oi! is great enough to 
endanger the property of the harbor. The 
cork hose (covered with a fireproof mate 
rial) is let out in the water surrounding 
the oil slick. Hay or straw is thrown into 
the area of the hose to absorb the oil. The 


oil-saturated hay is then pumped through 





the floating hose onto small rafts, which 
are towed away and dumped 

The welded reel is made from round 
teel bars, mounted on angle uprights. At 
left end of the drum is the brake that 


the reel in position 








No Leaky Tanks 
AY cHate Mre. Co., Los Angeles, tests 


welded seams of stainless milk stor 

age tanks with a special leak detector 
manufactured by the General Electric Co 
It’s done by passing the barrel of a hand 
held “gun” along the weld. When a leak 
is found, the control unit shows it in 
stantly 

McHale fabricates very large refriger 
ated tanks (up to 15,000 gallons) for 
farmers and creameries to use to keep 
milk fresh until it’s ready for processing 
If a leakage occurred, permitting the 
refrigerant to escape, the entire contents 
of a tank would be spoiled Hence the 
need to make certain of airtight welds. 

The testing is done rapidly and with 
great accuracy by means of the portabl 
leak detector. A small amount of carbon 
tetrachloride introduced into the refriget 
ating system enables the leaks to be quick 
ly located The instrument, says its 
manufacturer, can detect a leak so small 
that in one year only 1/100 of an ounce of 
carbon tetrac hloride would be able to pass 
through the opening 

The control unit, operating from 115 
volts, 60 cycles, is compact enough to be 
carried by a handle or slung on the shoul 


der with a strap. Headphones can be used 
with it if an audible indication of a leak 


is desired 
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WeldOlets, Butt Welding — Avail 
able as standard, with outlet sizes 
from Ve" to 24°’, both straight 
and reducing for use with Schedule 
40 pipe up to 12° outlet. Outlet 
sizes 12°. 24" for standard 
weight pipe (%'" wall). Also avai! 
able for Schedule 80 services 
through 8" outlet and extra strong 
through 24°’ outlet size (for use 
with pipe having 2" wall) 


With WeldOlet branch pipe welding fittings 
you provide the quickest, most economical, most 
satisfactory method of obtaining full pipe 
strength at branch connections. 


Note in the above illustration how the WeldOlet 
tapers to provide a single bevel groove joint 
at the crotch section and blends into a V-butt 
joint at the ear portion. 


WeldOlets need no additional reinforcement to 
establish and fully maintain original strength on 
ASTM A-106 Seamless Steel Grade A Pipe, as 
set forth in Code for Pressure Piping, American 
Standards Association, B31.1-1942, and Supp. 
No. 2, B31.1-b-1947. 


To meet special conditions, these fittings can be 
furnished in any forgeable metal including 
wrought iron, toncan iron, nickel, Monel, Everdur, 
stainless grades 304, 316, 347, etc. 


For detailed engineering reference data, write 
for Catalog W-2. 


BONNEY FORGE & TOOL WORKS 


Forged Fittings Division, %4 Green Street, Allentown, Pa. 
Authorized Canadian Factory Representative: 


Sterling Steel Co., Lid, 267 Davenport Road 
Terente 1, Canada 


WELDOLETS 


FOR WELDED BRANCH PIPE OUTLETS 














WeildOlets, Socket Welding 
—Available as standard, 
with outlet sizes Ve’ 10"", 
both straight and reducing, 
for use with Schedule 40 
pipe. Also available in Sched- 
vies 80 and 160 up through 
4°* ovtiet size. 





ThredOlets — Available as 
standard, with outlet sizes 
Ve'’ - 10°", both straight and 
reducing, for use with Sched 
vle 40 pipe. Also ovailable 
in Schedule 80 up through 
2°’ ovtlet size. 





Fig. 1— Cut-away view of 
reducing size WeidOlet with 
welding outlet in place. The 
external rib and wide bases 
or footings of WeildOlets 
eliminate the need for extra 
supports to take core of bend 
ing or vibrational stresses at 
crotch section, the point of 
Greatest stress 





Fig. 2—Note blending of ear 
portion of welding fitting to 
run pipe. Extension of weld 
metal below inside scarfed 
portion of pipe insures all 
sections of joint greater than 
pipe wal! thickness 






STRENGTH 
specify WELDOLETS 




















B you 
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Here’s an example: For bucket teeth 
tips, working in hard shale forma- 
tions , use EutecTrode 680 to build 
up the manganese steel tips to 
shape. Then overlay with two 
layers of EuteChrom 10... and 
you will have a surface which will 
outlive any other overlay on 

the market. No ill effects 

on the parent metal, because 

it’s a “low heat” operation. 


DEMAND THESE RESULTS 
on YOUR OVERLAY JOBS! 


For any kind of overlay job . . . especially 
if it demands resistance to impact and 
abrasion, specify EuteChrom 10— 
Eutectic’s new easy-to-use electrode for 
hardest overlay. This electrode develops 
a Rockwell “C” hardness between 63 and 
68—roughly the equivalent of Brinell 672 
to 740 about as hard as a weld can be! 
Use EutecTrode 680 first, as the ideal 
cushion material—then apply EuteChrom 
10, both at low heat. 


plus A service no other welding rod manvu- 

facturer can give you. 200 trained Dis- 
trict Engineers everywhere . to study your 
welding problems to give you free demon- 
in your shop. 120 “made-to-fit- 


your-job” Eutectic Alloys available 


EUTECTIC WELDING 
ALLOYS CORPORATION 


40 Worth St 


strations 


New York 13.N Y 








$tete. 





Cty. 
Eecnncenceceeune 
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| multitransformer 


FREE Write for Butectic’s “Repair Clinic” tree 


of ways 





WELDING CONFERENCE 


(Continued from page 42) 





ries connection being most frequent- 


| ly used. In designing multitransform- 


the 
should be given to minimum mainte- 


er presses, utmost emphasis 


| nance requirements and maximum 


ease of maintenance. Downtime on 
a poorly designed or poorly main- 
tained machine can easily cancel out 
its production advantages. 

The problems involved in provid- 
ing an adequate power supply for 
welding presses 
were discussed by T. F. Ellis, Kaiser- 
Frazer Corp., Willow Run, Mich. The 
information he presented was com- 
piled from experience with a large 
installation of resistance welders in- 
cluding a high 
multitransformer 


relatively percent- 


age of welding 
presses. 


R. R. Rottier, General Electric Co.., 


| Schenectady, took up the problem 


of tube requirements for frequency- 
changer welders. In general, the ser- 


| vice demanded of ignitron tubes is 


more severe with low-frequenc y pow- 
er than in conventional single-phase 
welding. Developed especially for 
this rugged service is a new fre- 
quency-changer ignitron (RMA type 
designation 5822) that will conduct 
nearly twice the peak and average 
currents of the equivalent-size single 
phase tube. 


PowER SuPPLy SESSION 


The final session, on Friday after 
noon, was on power supply questions. 
Co-chairmen were H. W. Tietze, Pub- 
lic Service Electric and Gas Co.., 
Newark, N. J., and W. K. Boice, Gen- 
eral Electric Co., Schenectady. C. E. 
Smith, of Resistance Welder Corp. 
at Warren, O., 
of the session. 

W. K. Boice, one of the co-chair- 
men, also had a paper on the proba- 


acted as secretary 


bilities of interference between resist- 
ance welders. He presented calculat- 
ed data concerning the probability 
that the voltage during a resistance 
weld would be inadequate because 
of the 


welders. 


voltage drops due to other 


Lawrence Brieger, Consolidated 
Edison Co. of New York, Inc., gave 
a paper on the effect of the duration 
of voltage dip on cyclic light flicker. 

R. C. Wilson, Trumbull Electric 
Mfg. Co., Plainville, Conn., talked 


on a low-voltage drop busway for 
welder feeders. 

C. W. Wright, Delco Products 
Div., General Motors Corp., Dayton, 
O., discussed a welding power sys- 
tem with series capacitators at the 
main transformer primaries. 


Wetpinc SHow 


Marking an innovation from the 
first Electric Welding Conference 
(held in December of 1948), the sec- 
included, practical 
demonstrations of electric welding 


ond conference 
techniques and equipment. This ex- 
hibition was sponsored by the De- 
troit section of the American Weld- 
ing Society and was staged in the 
basement of the Rackham Memorial 
building, 5:30 to 10:00 p.m., Thurs- 
and Friday evenings. D. H. 
Detroit Co., 
the demonstration committee. 


day 
Corey, Edison headed 

Practically all leading welding dis- 
tributors in Detroit participated. Ex- 
hibits for the manufacturers they 
represented were put on by C, E. 
Phillips & Co., Weldit, Inc., Robin- 
sou Welding Supply Co., Welding 
Sales and Engineering Co., Welding 
Gas & Equipment Co. and Roy Smith 
Co. Several other exhibits were put 
on by manufacturers directly. 

Strolling among the various dis- 
plays, the writer found most note- 
worthy: 

A new I’T indicator for measuring 
amperes-squared-seconds; a new re 
sistance indicator for flash welders, 
seam welders and tube mills; a new 
universally balanced 500-lb position- 
er; two types of stud welders, one 
using studs with a small projecting 
tip (1/32 in. in diameter and 1/32 
in. long) in place of flux; a hydraul- 
ically controlled a-c welder; an a- 
welder controlled by a saturable re- 
actor with two coils fed by rectified 
direct welder 


current; another a-c 


with no moving parts—not even a 
fan. These, of course, are only some 
of the highlights; it wouldn't be pos- 
sible to describe all of the products 
that were shown and demonstrated. 
Total attendance at the conference 
was 414—a gain of five over the 409 
registrants at the 1948 conference. 
lo sum it all up, the second Ele 
tric Welding Conference was on a 
more ambitious scale than the first 
and trifle more 
smoothly Great credit 
should be given to the men who con- 


was perhaps a 


executed. 


ceived and carried it out. 
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HASTELLOYG 


TRADE-MARK 


FOR METAL-SPRAYING, 
WELDING, and FABRICATED 
WIRE PRODUCTS 


Haste Loy nickel-base alloys, in the form of drawn wire, 
are available for the fabrication of corrosion-resistant screen, 
cloth, and baskets. The wire is also excellent for metal-spray- 
ing and for many types of automatic welding and hard-facing. 


Hasre_Loy alloys have a tensile strength comparable to 
that of the high-strength alloy steels, and possess unusual 
strength even at elevated temperatures. These alloys are 
specially designed to withstand the most severe conditions 
of chemical corrosion. Nickel-molybdenum alloy B is particu- 
larly resistant to hydrochloric and sulphuric acids, many 
organic acids, and all alkalies. Alloy C, a nickel-molybdenum- 
chromium-tungsten-iron composition, has excellent resist- 
ance to strong oxidizing agents, such as ferric chloride and 
wet chlorine, and is outstanding in its resistance to brine 
and salt spray. 


In addition to Hasre.vLoy alloy wire, you can also obtain 
wire made of Muttimet alloy—a_ cobabt-chromium-nickel 
composition developed for service at elevated temperatures. 


Cut and straightened lengths or coils, in diameters down to 
0.060 in., can be obtained directly from Haynes Stellite Com- 
pany, Kokomo, Indiana. Wire in diameters less than 0.060 in. 
down to 0.002 in. is available from an associate company, 
Kemet Laboratories Company, Inc., Madison Avenue and 
West 117th Street, Cleveland 1, Ohio. For more complete 
information, write for a copy of the booklet, ‘“‘HASTELLOY 
High-Strength, Nickel-Base, Corrosion-Resistant Alloys.”’ 





HAYNES 


TRADE. MARK 





The te Hayne Hastelloy,” “Multimet,” and “Unionmelt” are trade-marks 


erbide and Corbon Corporation or its Units 
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Haynes Stellite Division 
Union Carbide and Carbon Corporation 
UCC 
General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicego — Cleveland — Detroit — Houston 
Les Angeles — New York — San Francisco — Tulsa 
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WEAR-ARC HARD 
ye on So 


FACING 
ELECTRODES 


FOR FAST — ECONOMICAL — EFFICIENT 

Rebuilding & Hard Facing AGAINST 

ABRASION @ IMPACT © COMPRESSION 
@ CORROSION ® HEAT 


These low cost hard facing electrodes can save you money. One of the 
basic WEAR-ARC hard facing alloy electrodes or a combination, will 
correct the majority of wear patterns, Be sure you ask for WEAR-ARC, 





Alloy Electrode Recommended Use 


Typical Applications 





Wear-Arc “3” Build-up Alloy for Car- 
bon Steel Parts Subject- 
ed to Severe Impact, Ab- 


rasion and Compression. 


Wear-Arc “WH” 

ganese and High-Carbon 
Steel Parts Subjected to 
Severe Impact, Abrasion 
and Compression, 


Heavy Impact, Abrasion 
and Compression 


Wear-Arc ‘ 


Wear-Arc “12” Impact and Abrasion 


Wear-Arc “ 


Abrasion 


All Carbon Steel Parts 





Build-up Alloy for Man- 


Light Impact and Severe 





Chrome-Boride Severe Abrasion 


Steel Mill Roll Wobblers 
Gyratory Crusher Mant- 
les & Concaves, Churn 
Drill Bits, R.R. Frogs, 


Switch Points, Crossovers 


Dipper Teeth and Lips, 
Crawler type Tractor 
Rolls and Grousers 


Rock Crushers, Sprock- 
ets, Pulverizer Hammers, 
Dipper Teeth and Lips 


Centrifugal Pump Cas- 
ings and Impellers, Pul- 
verizer Bull Rings, Mill 
Hammers 


Muller Plows, Pug Mill 
Knives, Sizing Screens, 
Plow Shares 





Wear-Arc “FP” Impact, Heat, Compres- 
sion and Abrasion 





Steel Mill Guides, Tong 
Bits, Feed Cams, Churn 
Drill Bits, Forging Dies 








For complete details, see your nearest Alloy Rods Distributor or write, 


‘phone or wire Alloy Rods Co. — If you are a distributor and are in 
terested in hard facing electrodes, write us for our proposition. 


ALLOY RODS CO. 


5560 WEST 
YORK, 
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MARKET 
PENNSYLVANIA 


STREET 


Impellar blade show- 
ing wear pattern 
caused by abrasive 
action. Corrected with 
WEAR-ARC hard 
facing alloys. 


Look. for the 


trademark 








30% longer wobbler end life 
with Ampco-Trode overlays— 
The maintenance of rolling mill wobblers 
is a ‘natural’ for Ampco-Trode 200. They 
must possess the ability to withstand 
tremendous loads and impact. The smooth 
deposit requires no grinding and has 
excellent bearing qualities. Wear-resist 
ance combines with high compressive 
strength to take heavy loads without 
squashing, high impact without flaking. 








Phos-Trode overlays save $4000 on one job — Twenty 
years of cavitation and pitting nearly destroyed the vanes and 
buckets on these 4-ton turbine runners. Replacement would have 
cost $6000 had the original patterns been available. Rebuilt with 
corrosion-resistant Phos-Trode overlays 
or better than new 
the cost of replacement 


the turbine was as good 
the original contours restored at a fraction of 























Ampco-Trode overlays more than double bear- 
ing shoe life — Locomotive roller-bearing shoes last thou- 
sands of miles longer with Ampco-Trode 200 overlays. Num 
ber 2 binders, the most severe location, last 80,000 miles — 
compared to 40,000 for phosphor bronze wear plates. Shoes 
in 1, 3, and 4 locations last 300,000 miles between shoppings. 
New shoes are given a two-layer, 5/16” overlay (3'2 hours 
welding time); worn shoes are rebuilt with a one-layer, 44” 
overlay (2 hours welding time). 





Ampco-Trode overlays outlast chrome plate 4tol — A large 
Detroit manufacturer carefully counted the costs on these draw punches 
and rings. They found that overlays of Ampco-Trode 300 lasted 4 times 
as long as chrome plate. The longer life more than offset the lower 
initial cost of chrome. In addition, press-room efficiency increased near 


ly 15% by eliminating down-time previously required to hone and po! 
ish dies in the middle of production runs 





Resistance-welding costs cut with long-wearing 
Ampco electrodes Rigorous production schedules call 
for trouble-free operation. Ampco resistance-welding elec- 
trodes are ideal for this kind of service. They combine hard 
ness and toughness to resist mushrooming and wear. Their 
high electrical conductivity resists sticking to the work. They 
need less dressing reduce downtime, increase production. 
The complete Ampco-weld line — tips, wheels, dies, standard 
and special holders are made of alloys with the highest 
physical properties. All meet or exceed RWMA specifications. 





Quick, low-cost repairs of cast iron with Ampco-Trode 

This cast-iron road-grader housing was shattered when a drive 
shaft broke. Replacements were not available, so Ampco-Trode 10 
took over. All joints were V'd out, the welding done in two layers 

the first with an 4” rod, the second with a 3/16". Only slight 
pre-heating was required. One of the breaks passed through a ma 
chined flange. But Ampco-Trode 10 provided a machineable deposit 
as well as proper strength and ductility. The repair job was solved 
easily and quickly at a real saving in time and money. 


Fabricated with acid- and corrosion-resistant 
Ampco-Trode This conveyor was fabricated to handle 
bulk material saturated with 10% H SO; at 210 F. Specifying 
component parts of Ampco aluminum bronze alloys in vary 
ing grades met the severe requirements for corrosion resist 
ance. The assembly was fabricated with Ampco-Trode 10 
which matches the acid- and corrosion-resistant properties of 
the parent metal in the component parts. 








save you time and money 


in fabrication, repair and maintenance 


— by making tough 


welding jobs easier 


For welding dissimilar metals / For corrosion-resistance — 
— steel to clean cast iron: steel or cast iron extremely useful when fabricating process- 
to bronze, brass or copper: and all these to industry equipment. 

nickel alloys. 


VY For long.wearing overlays— / For ideal bearing qualities — 
where hard and resistance to wear are mates against hardened stee] without seiz- 
essential factors. ing or galling. 





These shielded-arc electrodes are manufactured under strict laboratory con- 
trol. This assures absolute uniformity. You can always count on sound, good- 
looking welds when you use Ampco Bronze electrodes. 





Ampco aluminum bronze and When you are faced with a tough welding job, try Ampco electrodes. 
other copper-base alloys are Their wide range of usefulness and flexibility are almost sure to give you the 
available in a variety of grades a : e : si 

to mest your exact sequlee- solution at a substantial saving in time and costs. See your nearest Ampco 


ments in the form you need: distributor. Send coupon for complete catalog of money-saving Ampco elec- 

— rolled sheet or plates, sand P y ‘ * 
eG 72 trodes, and helpful information on welding techniques. 

or centrifugal castings, forg- 

ings or extrusions, resistance- 

welding electrodes, corrosion- 


Free 


Catalog W-17, ‘‘Welding with i AS A | NE | GREE om te 
Ampco Bronze Electrodes"’ 


eee Pees Ampco Metal, Inc., Dept. WE-6, Milwaukee !5 Wis. 


VOL Bae ft want the money-saving facts about Ampco Bronze electrodes. Send me, without obligation 
Ampco Alloys for the Process MERGE 


Industries (CEC reprint) () Arc-welding Catalog W-17 Resistance Welding Catalog 68B 


Teor ovt this cou- \. Ampco Alloys for the Process Industries (CEC reprint) 
pon ond mail 


it tan Name 


<{| i» Ampco Metal, Inc. Company 
. Wi ne 


Mil k Company Address 


West Coast Plant + Burbank, California | City ) State 


resistant centrifugal pumps and 
plug-valves. 











for better welding 


of high tensile steels 


ARCOS TENSILEND 


Low Hydrogen Electrodes 


Allo 
Ondition’ Weels, 


The ABC’S of Welding 
High Tensile Steels 
Write for 
square y y on | y 
des in s > question 1 
etter weldin 


Specialists in Stainless, Low Alloy and Non- fare Electrodes 


Purdue Conference... 


at the Union Wednesday evening at 8 p.m 
Chairman of the panel was Professor 
George M. Enos of Purdue. Professor R. 
G. Sturm, of the Purdue department of 
civil engineering, was moderator. Mem 
bers of the panel included Peter L. Vissat. 
Taylor Forge & Pipe Works, Cicero, IIl.; 
Charles T. Johnson, Graver Tank and Mfg 
Co.. East Chicago, Ind. and Professor 
Enos 
No sharp disagreement was voiced as to 
absolute utility of any particular meth 
od of fabrication All three men agreed 
that in certain uses, each has advantages 
ind in some cases, all three methods 
should be used for greatest economy and 
neth 
Harry Johnson, Wayne Welding Supply 
Ine.. Fort Wayne, Ind., was chairman 
the Thursday morning sessions First 
was given by Clyde G Bassler 
lor-Winfield ¢ orp., ¢ hicage He spoke 
power problems of resistance welding 
n the small shop. As a rule, small shops 
nay install series capacitors to correct 
their power factor and current demand for 
welding operations Such capacitors are 
fairly fle xible quite economical and work 
juite well with spot, seam and propection 
elding 
Welded bridges wer discussed by La 
Motte T. Grove Air Reduction Sales Co., 
He showed slides of 
pean efforts in this line and 
erican examples He said 
many structural shops will 
ded fabrication when they 
entinuity of such cen 
racts 
Chairman of the Thursday afternoon 
on was W. Hl. Bruckner, assistant re 
earch professor, University of Tlineis. 
Urbana, Ul Economy in welding and de 
vas the subject of the first address, 
by 1 S. MePhee Whiting ¢ orp.. 
i} He emphasized the impor 
operation between management, 
rand design functions in a plant 
he said, do not knev 
ivailable 
ft manage 
Was 
mm Prog 
is talk 
Management 
Many times 


nal shape 
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HAVE YOU A FRACTURE PROBLEM? DON’T WORRY— 
WELD IT IN A HURRY WITH REVERE *456 BRONZE WELDING ROD 






The longer a piece of equipment is out of service the 
more it costs. You can cut this costly down-time by using 
Revere *456 Low Fuming Bronze Welding Rods for 
maintenance and repair jobs. They help you get equip- 
ment back into service faster because they save 3 ways: 


I FASTER PREPARATION—Time is saved in prepar- 
ing the parts to be joined as the high strength of 
Revere * 456 permits wide assembly tolerances, yet 
provides strong, neatly-finished joints. 


2 NO HIGH PRE-HEATS AND POST-HEATS—You 
save on the time and fuel costs involved in pre- 
heating because the low melting point of Revere 
# 456 (about 1600° F.) reduces the need for high pre 
heats and post-heats. 


3B LESS “CLEAN-UP"'— Because it is low 
Revere * 456 enables you to get more accurate place- 


fuming 


ment of the weld metal ... saves on “clean-up” costs. 


Next time you have a fracture problem in cast or 
malleable irons, wrought iron, cast or wrought steel, 
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THE "FLAME-TESTED" ROD 
IN THE DISTINCTIVE RED, 
WHITE AND BLUE PACKAGE 


cast or wrought bronze, try Revere #456. Once you've 
worked with this “flame-tested” rod you'll see how it 
cuts Costs, saves time and gives better results. Make 


Revere #456 prove itself. Order a package today. 


Other Revere Welding Rods are: Revere Bronze 380, 
Manganese Bronze, Herculoy, Phosphor Bronzes, Brass 
(Brazing Rod), Silicon Deoxidized Copper and Electro- 
lytic Copper. All come in 100-pound cases or in 25- 
pound cartons, net weight, and are stocked by Revere 
Welding Rod Distributors in all parts of the country. 
Write for folder giving technical data. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
- 
Mills: Baltimore, Md.; Chicago, Ul; Detroit, Mich.; Los Angeles and 


Riverside, Calif; New Bedford, Mass.; Rome, N. Y 
Sales Offices in Principal Cities. Distributors Pverywhere. 
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ew Aircomatic Welding Process | 
cuts materials cost 25% 
... Saves 4% hours time 












MARTIN QUAID CO., of Phila 


delphia, Pa., wanted to reduce the time 


and cost of welding huge stainless 
steel cylinders used in the manufacture 
of carpets without affecting the 


quality of the finished product 








Dana V. Wileox, Airco Technical is —all below the cost of ma- 
service Special Wa lled in. He terials used in the old proce lure The 
recommended the use of Airco’s new customer was well satisfied and now 
Aircor process he cy ler to be ses the Aircomati process for fabr 
velded w long with an O.D iw stainless steel as well as aluminum 
ot 34 { ll thickness of .O! If yc r erested in at ig the 
Type hE stainless ec Atter estat Aircomatic process to a cular 
list e wire speed to | sed in the iuminum, aluminum or silicon bronze 
Air c¢ proc iw per stainless or nickel clad steel fabrication 
t ied otal elapsed time of problem of your own, we will be glad 
at i ‘ t € f otter tech | ssistance If yo 
‘ would like eis lescriptive | 

Ih | | nds letin on A weldir please 
tA re st less steel wire, write your n t Airco ottice f 

t fA high quality inert copy of AD OLA 


Girco) AIR REDUCTION 


Offices in Principal Cities 


TECHNICAL SALES SERVICE —~ ANOTHER AIRCO PLUS-VALUE FOR CUSTOMERS 
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cation, cast iron welding, flame cutting, 
powder utting of stainless, arc weld 


ing Stair 





less, overhead welding, pipe 
welding, low-hydrogen electrode welding, 
inert-arc welding, submerged-melt welding 

Individual instructors were: George H 
Laws, Ruckman & Hansen, Inc.; V. A 
Henry, Bendix Corp.; Virgil E. Lee, Smith 
Welding Equipment Co.; J. W. Carrier, 
Linde Air Products Co.: C. A. Heffernon. 
Linde Air Products Co.: Bob Bercaw, 
Hobart Bros. Co.; M. A. Teter, Linde Air 
Products Co 

Companies furnishing instructors were 
All-State Welding Alloys Co., Inc.; Na 
tional Cylinder Gas Co., General Electric 
Co., J. C. Menzies & Co., Lincoln Electric 
Co. and Air Reduction Sales Co 





Talk Non-Destructive Testing 
At June ASTM Meeting 


To ACQUAINT engineers and management 


with the advantages and uses of non 
destructive testing, a special symposium 
will be held June 27 at Atlantic City. The 
one-day conference is sponsored by the 
American Society for Testing Materials, 
Committee E-7, and will be held during 
the Society's annual meeting 

One of the x papers will deal with 
weldments inspection, others on wrought 
products, castings, ete The papers will 
survey all present methods, including ra 
diography, ultrasonics, magnetic particle 
and liquid-penetrant inspection and mag 
netic analysis 

Chairman of the conference is H. H. 
Lester, f Watertown Arsenal The 
speakers are: R. CC. MeMaster, Battelle 
Memorial Institute; Kent R. Van Horn, 
Aluminum of America J. Juppentatz 
Lebanon Steel Foundry; W. L. Schwinn. 
Babcock & Wileox Co.; ¢ D. Moriarity 
General Electric Co., and L. W. Ball, U.S 
Naval Ordnance Laboratory 


TROPHY AWARDED the Detroit Section of 
the American Welding Society for winning 
the intersectional competition at the “Quiz 


the Experts program, an annual event 





from Detroit, Niagara Frontier, An- 
thony Wayne and the Indiana sections com- 


peted. The trophy was denated by Walter 





on of Denton and Anderson Co. 
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chair lene braze-welded by vapor flux method 
ANACONDA 997 Low Fuming Bronze Welding Rod 
25 minutes. Total welds per 
ess than ! Metal 
ture Company, Grand Rapids, Mich., and Purity 
uses, Inc., Grand Rapids, an ANACONDA Welding 
or. ANACONDA Welding Rods are available 

ors throuxhout the United States 


oxvacet 


ding time, per chair, 


minute per weld, Courtes) 


you can depend on 
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Note smooth weld surfaces. 
Practically no finishing 
needed before painting. 


When you figure cost-per-joint, finished and ready to paint 
you can't beat ANACONDA 997 Low Fuming Bronze Welding 
Rod. That's why the Metal Office Furniture Company, Grand 
Rapids 
“STEELCASE” 


Mich., uses only “997” in braze-welding their 


furniture assemblies, 


Used with an acetylene torch and vapor flux, the bronze 
readily tins the steel, feathers out nicely to form flat beads or 
smoothly rounded fillets. Every joint is dependably strong 
and ready for painting with practically no finishing. With 


vapor fluxing there’s no excess flux to remove. 


The low-fuming characteristics of ANACONDA 997 Welding 
Rod permit taster welds and clean finished work. Insist that 
your supplier furnish you with genuine ANACONDA 997 Rod 
Please address The American Brass Com 


If he can’t, tell us 


pany, Waterbury 20, Connecticut. In Canada Anaconda 


American Brass Ltd., New Toronto, Ont 


BRONZE WELDING RODS 














EDGE CLEANING STEEL PLATE 


as fast as you can weld it 








HIGH SPEED WELDING 


with no weld porosity 


Blast equipment 
lakes high speed welding vastly more 
1ISES ¢ rushed steel or 


ther abrasive to clean metal surfaces to 


weld porosity caused | 





»y gas resulting from 
A strip along both edge scale. Clean contact prohibits 


ctrode arcing Makes | 


heavy steel pipe have 





VACU-BLAST company, inc. 


355 Peninsular Avenue +» San Mateo, California 








Pittsburgh Stages 
Welding Conference 





THE THIRTEENTH annual Tri-State Weld 
ing Conference, held April 28 in Pitts 
burgh, was an impressive affair that in 
cluded an annual banquet and_ ladies’ 
night It was sponsored by the Pitts 
burgh section of the American Welding 
Society and the Engineers’ Society of 
Western Pennsylvania 

Speakers at the afternoon technical 
session were John B. Tinnon, vice-presi 
dent, Metal & Thermit Corp., New York 
City, and T. B. Jefferson, editor of Tue 
WeLpInG ENGINEER Mr. Tinnon spoke 
about welding in business, and Mr Jeffer 
son discussed what the future holds for 
welding The session was held in the 
suditorium of the Mellon Institute of In- 
dustrial Research 

The annual dinner and ladies’ night was 
at 7 p. m. in the evening at the Hotel 
Webster Hall Among the visiting VIP's 
were 0. B. J. Fraser, president, Amer 
ican Welding Society, M. W. Reed, presi 
dent. Engineers’ Society of Western Penn 


sylvania; Fred Plummer, district vice 
president, AWS; J. G. Magrath, executive 
secretary, AWS and William Spraragen 
editor, The Welding Journal, AWS 

Scott MeKeever inspection manager 
Pittsburgh Testing Lab., Pittsburgh, was 
the lucky winner of the grand door prize 


Gets Cigar Box 

for 50-Year Service 
Hanpy & Hanrwan. New York City, pro 
lucer ot er-brazing alloys recently 
honored its president, G. H. Niemeyer, 
for 50 vears of service Mr. Niemever was 
} 
b 


ven a hand srought pi ld cigar Ox lined 


in mother-of-pearl, with a portrait medal 
lion of his head on the cover 

The cigar-smoking president joined the 
company as an office boy on May 1, 1900 
He became the firm’s first salesman in 
1902 and rose to president in 1938 via 
the successive offices of sales manager and 
ce-president in charge of sales 


* > . 
Baltimore Sun Builds 
Welded Steel Plant 
Wren the new publishing plant for the 


Baltimore Sun is completed, it will be 


one of the largest welded structures erected 


recent vears The six-story high 
building will have a floor area of 325,000 
sq ft and contain 2,200 tons of steel It 
vas designed by Van Rensselaer P. Saxe, 
Baltimore consulting engineer 
Bids were asked for both riveting and 
ding, but welding was finally chosen 
vecause of the steel tonnage saved, The 
ntinuously-welded structure uses shal 
ver beams that offer savings in dead 
ight Other advantages are less fire 
proofing smaller storv heights and ab 
sence of noise during construction 


Sixteen 400-amp welders are needed t& 


do this big jol E6010 3/16-in. electrodes 
are used on all joints, 90 f which are 
in the vertical-up position Average speed 
of metal deposit per operator is 17 to 20 Ib 
per day, according to The Lincoln Electri 
Ca With reot openings of *4-in. or less 
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AGE [olden ELECTRODES 


ne ete a SD ee 


ti 


a WEW Tine of Page-Allegheny 
AC-DC Stainless Steel Electrodes 


they’re 


. + BUT they've been ‘‘given the works” 





by many large fabricators of stainless steel equipment—on the job. 
And, from all reports, they're the most all ‘round satisfactory ai 
electrodes PAGE ever developed for any kind of weld 

on any type of stainless steel. And PAGE has been making 


stainless steel electrodes since the early development of stainless. 
Ask your Page distributor about these new, improved Stainless Steel Electrodes 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Philadelphio, 
Pittsburgh, Portiend, San Francisco, Bridgeport, Conn 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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Bridge Builders Praise 

Welded Steel Structures 

THE BETTER WELDING as a construction method re- 
AND MORE ceived laurels at the American Institute 


of Steel Construction’s second annual engi- 
Vv ERSA | i FE neering conference Cleanness of line 
I ind overall beauty of modern steel bridges 


is due to welded construction, said Ernest 
E. Howard, president, Howard, Needles, 
Tammen & Bergendoff, Kansas City, Mo. 

STUD Mr. Howard’s firm has won many prizes 
for beautiful bridges 


WELDER Economy and strength are realized from 


welded detail connections, declared La 





Motte T. Grover, welding engineer, Air 
Reduction Sales Co., New York City. 
The necessary smoothness of contour and 


strength of design in supersonic and sub 

sonic wind tunnels is achieved by weld 

ing, said J. O. Jackson, Pittsburgh-Des 
Moines Steel Co., Pittsburgh 

The conference was held at Chicago's 

La Salle Hotel, April 12 and 13 Its 

attendance was more than double that of 

last year, according to convention officials. 

Seme 210 members were registered, in 

cluding visitors from both coasts and 

Canada 

Much interest was displayed in every 

talk presented at the meeting Mr. How 

ird’s talk on the beauty of bridge con 

struction traced the feeling for beautiful 

design from the Egyptian, Roman, Greek 

and Renaissance periods. He said that 

beautiful bridges cost litthe more to con 

struct but usually require more thought 

and more drawings than ordinary bridges 

Mr. Grover reminded his audience that 

some European builders have used experi 

mental designs on welded details, but 

such data is not always applicable for us 

Reason is that their steel is different 

(lower notch toughness) ind their cost 

conditions varv widely Special rolled 

THE ONLY STUD WELDER THAT ape for welded construction, have ber 

talked about for a long time, but no one 

e Welds ALUMINUM without gas and, 9 odin sox Poo a gare at he 

sermans produced girders with speci 

with the same Tool, Brass, Monel, Mild ey a anetg we aso e egg 

and Stainless Steel. Some bri signers spec oo much 


" . 3 welding, I opinion " (,rover 
@ Speeds production — illustration shows W 


ith the co ‘ weld me including 
> 150 
» 


34” diameter Steel studs welded one a 
minute 





e Cuts costs — low priced CYC-ARC studs 
—standard or tailor-made. Rega — 


de signers still use 


tice, 
e Is chosen for construction of Britain's ‘ ee connection ye wag a 
P carrvover rom riveting days rect 
new Railway Passenger Cars, Naval welds from beam to column are being used 
. . ~ ’ ‘ 
Vessels and Atomic Energy Plants. in newer buildings and serve satisfactorily 


Pees SIS SSR ae ae ee 


Distributor Appointments 
Repuetion Sates Co. New York 
r right Welding Supply, Des 
vreene, Boone, 
counties 
STELMAR HOUSE, 27 NEW NORTH RD 
LONDON, N.!, ENGLAND 


Fort Wayne, Ind. 


con 

Oo - 

Z = Pi ‘ . 

4, v v a &, s F tb linder Gas Co., Cuba, N. Y.. 
yvc- RC - 30 YEARS’ SATISFACTION e : ; 

A aERSECESE ntt- bor low temperature 

v ° } 
o 


IN STUD WELDING EQUIPMENT 
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"OXWELD" Rods 
Reduce 
Welding Costs 


Look for the 


on the rod or 
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[tty use less rod per weld, because Oxwetp Rods pro- 


duce high-strength welds with minimum reinforcement. OXWELD 
No. 1 TET. Rod. for example. has a tensile strength 11.000 Tb 
per sq. in. higher than any ordinary steel rod—enough extra 
strength to permit reduction of the amount of weld metal on a 


job. with substantial saving of gases and labor. 


Ce 
You weld easier and faster —<avinye both time and gases 


because all formulas for Oxweep Rods are worked out to give 
highest weldabilitv. as well as best prosstbole plis sical properties 


in finished welds 


CG You get better welds at lower finishing costs, becau~ 


welds made with Oxwenup Rods are always of uniform high 
quality. strenetl ind ductility —easy to machine and = finish 
Without exce ive haber 
t 
You need fewer types of rods to handle vour complete 
range of welding. Five Oxwentp Rods— No. | db Te Steel. No 
Drawn tron. No NM Bronze. No. 23 Aluminum. and No. Oo Cast 
lron ire sullicrent for all average fusion welding. braze-weldin 
and bronze irfacin bor the less frequent jobs of spec ulized 
nature. there are 9 additional welding rods and 8 hard-tacin 
rods—all available from the same soures 
| i) ' ' i ide-mark 
| ( { ty { roe ' 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street [Tf New York 17, NY. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


69 











“BASTIAN- BLESSING” 


4201 West Peterson Ave 


Chicago 30, Illinois 


CYLINDER 
VALVES 


for OXYGEN and HYDROGEN 


Designed, tested and proved for high 
pressures and severe service. 
Packing may be replaced with cylinder 
under pressure if necessary. 


Fuse plug and bursting disc provide 
positive safeguard. 


furnished as standard, 
monel stem on 


Bronze stem 
also available with 
special order 


for ACETYLENE 


Cadmium-plated steel stem 
monel tip resists rust and wear. 


with 


Ball-nose 
positive shut-off 


seat construction assures 


for CARBON DIOXIDE 
Available 


packed-type construction 


with diaphragm-type or 


Compact rugged design for use with 
high pressures 


Equipped with bursting disc safety 


device. 


RECO 


*Reg. U.S. Pat. Off W 


PIONEER AND LEADER IN THE DESIGN 

AND MANUFACTURE OF PRECISION 

EQUIPMENT FOR USING AND CONTROL- 
LING HIGH PRESSURE GASES 


Robinson Welding Supply 
Appointed Linde Distributor 


welding apparatus, oxygen and 
acetylene will be handled on the 
side of Detroit by the Robinson Welding 
firm has just been made 
taking over 
Detroit’s 


LINDE 
west 


Supply Co. This 
distributor Sy 
distributorship — for 
binson has absorbed the gas 
business of the Northwest Welding Sup- 
ompany and the west branch of Weld- 
quipment Co 
Welding 
7 as a distributor of arc 
Gradually, addi- 


t side, Re 


we 
ply { 


Supply started its 
essories 


ard-facing materials, acety- 


apparatus and other acces- 
anion 1946 the 
pany built its present 63 by 100 ft. 
Wisconsin and 
Detroit In 1949, it ex- 
taking over the sup- 


Dix fF 


vequired. In com- 


building at the corner of 
Lyndon venue 
we lding 


iwineering Co., De 


firm are: J. M. Robinson, 
Elizabeth S 
Olga Rich 


treasurer 
president and 
eral vears Robinson 
is enjoved an annual 
1 $325,000 and $425,000 


new distributors ip. volume may 
00.000. Mr. Robinson 


* * ~ 


estimates 


Houston Distributor 
Moves to New Building 


Houston 6, 


building at 


Acme Weldin Supply Inc 
Tex., occupied its new 100 ft 
2704 Brazos n May 1 
| building 
dock for 
parking 


The new facil 


ities inclu steel with tran 


site cove 1 i loading evlin 


ers and off-the-street space 

been incorporated with 
Howard R. Proctor, 
Proctor William G 

William G. Speer \ 
Acme Medical 


} 
landle 


Cases, 
medical 
Jimmie 1 


operation 


St. Louis Distributor 
Changes Firm Name 


VicDowna 








Rewal 


NI-ROD saves iron 
castings...makes 
machinable welds 





But for Ni-Rod electrodes, this pump body would 
hove been scrapped ot the foundry. The built-up 
crea of the flange facing is almost indistinguish- 
able from the original cast iron. Machining, drill- 
ing ond tapping of the Ni-Rod weld depesit were 
no more difficult thon similar operations in cast iron. 





For welds you've never been able 
to make before. . . in high- 
phosphorus irons; heavy sections— 


NI-ROD “55” 











ding work 


In the photograph above, you see a 


{5-pound gray iron pump casing 
that was rejected because a small area 
of the flange failed to fill during 


pouring. 


Instead of being scrapped, the cast- 
ing was sent to the plant’s welding 
department. There, with Ni-Rod* 
electrodes, the defective flange was 
built up and the repaired casting was 
passed to the machine shop where it 
was finished like a regular production 


piece 


Salvage operations like this with 


Ni-Rod save time and money. 
Ni-Rod gives fast, crack-free, non- 


FREI 
“NI-ROD 


a new electroc 








porous welds that are a close color 


match for gray iron... and welds that 
are as machinable as the iron itself 
Slag removal is easy. And Ni-Rod is 
stable-arcing in all positions with 


either AC or DC current. 


Another important Ni-Rod feature 
... preheating or post-heating is sel- 


dom necessary. 


Why not try Ni-Rod in your own 
shop ... soon? Discover for yourself 
why 4 out of 5 shops re-order Ni-Rod, 


once they've tried it. 


Your nearest INCO distributor stocks 
Ni-Rod in 3/32”, 1/8”, 5/32”, and 


3 16” diameters. 


8-page booklet 


for any cast tron welding.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 





EMBLEM OF SERVICE 


TEAC wane 


NI-ROD DISTRIBUTORS 





Alloy Metal Sales, Led 


M. Tull Metal & Supply 


Whitehead Metal Products 


Robert W. Bartram, Ltd Company Company, In« 
Eagle Metals Company Pacific Metals Company, Ltd Wilkinson Company, Led 
Metal Goods Corporation Steel Sales Corporation Williams and Company 


Metal & Thermit Corporation 


National Cylinder Gas Company Hollup Corporation 
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J. M. Tull Metal Show 


For Quick, Efficient On-Location Clamping [=e 
Use Knu-Vise Portable Vises Sreapy ste 


saw a 


Whether you clamp tiny parts requiring pressures 


apo of a few pounds or want to hold together huge 

For clamping when space is assemblies that need pressures of around 1800 
limited . . . . . 

Equipped with various spindle pounds, Knu-Vise Toggle-action pliers will provide 


types—steel or copper 


scien comune te the dependable service you need. 


Made to most exacting specifications resulting from = ew equipment shown were 


exhaustive laboratory tests and years of practical 
FGP- 400 use among leading industries. 


Spindie automatically adjusts 
tself to total thickness of 
qatesiots held Models with special throat gap or throat 


depth, special anvils and spindles, on request 


Ask for complete catalog 


Consult us direct or our representative Deadline July 31 
engineer near you for RWMA Papers 


Buffalo. N. Y.. J. H. England Indianapolis, ind. E. M. Lewis Ir vou are pl 
Chicago 20. Ili., Larry P. Wood Kansas City, Kansas, L. N. Wood 4 
Columbus, Ohio, Arthur Gangloff ilwaukee 9, Wis, K. W. Stoffregen r the R 
Dallas, Texas. C. G. Wilson Co New York 17. New York, V. A. Chern 
Dayton 2. Ohio. W. F. Grimes Oakland. Calif.. Bues Prod. Equip. Ce the 
Detroit 2 Mich 2906 Ww Philadelphia, Penn., Jackson-Walter 

Grand Blvd Company 
Glendale. Calif Art Lewis Seattle Washington Norwes Company 

Prod. Equip. Co St. Louis, M Moehlenpah Enar e 
Houston, Texas, L. H. Creasy Wa Ohio, P. L. D 


LAPEER MANUFACTURING CO. 


3056 DAVISON ROAD «© LAPEER, MICHIGAN 


SAVE! 
TIME AND 


MONEY 


SPEEDY LAYOUT JOBS 
ON PIPE AND 
STRUCTURAL STEEL 


NOW! NEW EASE AND SPEED 


WITH THE Karma Mig. Co. 


CONTOUR MARKER > Makes Spot Welders 


THE WELDING ENGINEER- 
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Build Freight Cars 
For Lease to Railroads 


THe Pullman-Standard Car Mfg. Co. 
now king on an order for 1,300 welded 
These are financed by the 
Equita Life Assurance Society which 
Atlantic Coast Line. 
Qt the ta HM ire covered hoppers and 
y | ars 
N o¢ {1 order for 1,500 box cars, to 
New York Central, was 
als g egotiated Under the 
table proposal, railroads may lease cars 


vith an option to continue 
i lower rental No down 
uired, a feature that is 
ext f urage many railroads 


Plant at Orange. Tex.. 
Begins Making 30-in. Pipe 
} { ] 


dia er pipe 
d Western Steel 
} } pe 
( | il nents 
anc ent 
\ At] prod 
ta rt) 
Dravo Purchases 
Piping Plant 
L) Pit ret Pa., has 


plant at Mari 


International 


) L | propert consists of twe 
storage vards 
Altogether there are 93.000 


Appointed Agent 


for Electrode Coating 


M Cuemicat Corp.. New 
( ppointed " 


n paint 
ecti 


cides 





‘Something might break down 
on our honeymoon!” 
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BECKER 


A complete line of Welding Brushes for ALL 
types and makes of Welding Equipment — 
Keen-Arc Carbons (illustrated) for twin-arc 
torches—carbon and graphite welding elec- 
trodes — carbon rods, plates and paste — a 
complete line of replacement brushes for all 
motors and generators . . . plus the facilities 
and engineering staff to produce any electrical 
or mechanical carbons to your specifications. 


Write for catalogs. 


BECKER BROTHERS CARBON CO. 
3450 S. 52nd Ave. + CICERO 50, ILL. 


‘CARBON 








York 
apy exclusive agent 
f “Y astonite.” a caleium 


n electrode 











gatlong, 


Carbide 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


for National Carbid® 


Welding & Cutting 


SPECIFY 


NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 





to nearest available stock. 














(\ 2 





NATIONAL CARBIDE COMPANY 


A Division of Air Reduction Company, inc. 


60 E. 42nd St., New York 17, N. Y. 














IMPORTANT 


NEW USES 


MEAN THAT YOU CAN 


SAVE MONEY 


WITH 


3inl Yorks77— 


“ CAST IR | 
$ a E C I A L * L U xX X Casy ‘in ntti 





ING 


NO NEED TO STOCK 


GENERAL BRAZING 3 DIFFERENT FLUXES 


WHICH DETERIORATE 


CAST IRON WELDING lea aan ann ae 
> | * 
TSaTTT ETT ae | York’s 77” 3 in 1 FLUX 


MEETS ALL YOUR NEEDS 





Make full use of the 4 famous features of ‘York's 77". 


You will save money, save labor, and save time. 


1 Fear of overheating can be for- 3 Chipping is unnecessary, because a 
gotten satisfactory bond can be obtained 
2 Cleaning and grinding are unneces- on oxidized surfaces. 
sary, because “York's77" penetrates 4 Deteriorated cast ironcan always be 
through grease, oxides, etc welded successfully with “York's 77”. 





3349 OGDEN AVENUE 
YORK ENGINEERING COMPANY cicico is, nuinois 





Cour Ideal Model; ¢ 


for Model Kitchens! 


Six versatile De-Sto-Co Toggle Clamps save in this simple, economical, 
plastics cementing fixture. The turntable more than doubles production 
eliminates the cementing cycle “bottleneck 

These perfect reproductions are for a manufacturer of metal kitchens 
This operation, cementing on tops, requires: Fast cementing cycle— 
positive clamping pressure for a perfect bond—precise alignment for 
accurcte assembly 

De-Sta-Co No. 225-U fills these requirements. Completely retroctoble 
when opened for quick insertion and removal of work, it offers the rapid 
toggle action, positive holding pressure and accurate performance that 
make De-Sta-Co Toggle Clamps ideal “Model Tooling 

For your working-holding problems in Assembly, Welding, Bonding, 
Machining, Inspection of ony moterials tool up with these econom- 


icol, efficient, high-production examples of “Model Tooling 


De-Sta-Co Toggle Clamp Cotalog describes more than forty sta 
tionary ond portable clamps. Write for your free copy today 


DETROIT STAMPING CO. 


372 Midland Ave. Detroit 3, Mich. 





NEW PRODUCTS 


(Continued from page 46) 





Rew! 
Flexible Tubing 
for Fume Removal 


Licutwetcut§ flexible tul for fume 
remo inits imed te e highly 
nstructed 
ring steel, 


ible-seam 
ated with 


variety of standard plies 
and te Is s new flexible tubing is 
designed to ti ductir requirements 
from 3 te 
Tt is named “Spiratube” because of its 
construction 
Tue Frexisre Teostne Corr., Branford, 


. > * 


Belt-Sander Changes 
To 6-in. Portable Saw 


New 4-in. belt sander, the Cummins Model 
650, quickly converts into a 6-in. portable 
saw. The belt is held under constant 
spring pressure and is said to center per- 
fectly on the pulleys. Alignment of the 
belt is adjusted by a small knob at the 
left rear of the sander. A tension Jatch 
provides for quick change f the belt. 
Weight of the sander-saw is 18 Jb 
Cummins Portaste Toots, Drviston or 
Cummins Bustness Macrine Corp., 4740 
Ravenswood Ave., Chicago 40 


* * * 





NEW PRODUCTS BRIEFS 





A new “try-it-for-size” kit of eleven dif- 
ferent spring-coil clamps offers a range of 
clamping pressures from 5 oz. to 18 Ib. 
Maximum openings range from 3%4 to 20 

The clamps are usef n jigs for 


brazir 


WeLpING 


New York Cit 
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Zane i, SPOT WELDER 


® High Speed—Quality Production 
®@ Simple—Rugged Construction 
@ Easy Maintenance 








Typical of the many advantages 
of Banner Spot Welders is the 



























D. FREEMAN has been appointed sales 
m anager of Industrial Air Products Co.; unique head construction of the 
Portland, Ore. He will direct both -sales a . 
nd promotion for the Portland and Med. | Unit illustrated. A rugged alumi- 
Or and Spokane, Wash. He num-bronze piston, with long bear- 
i e-president o 1 alle ° ° ° 4 
Ps lent of the Valley "ing surface, is equipped with 3 cast 
iron piston rings which reduce fric- 
Frank C. Jones has been elected to the | tion to a minimum. 
penne Hendy & Herman Special steel guide through the 
Ne York ¢ Tuomas G. MceManon, - . 
“e has resiened. Jun. ¢Ylinder wall and piston prevents 
c.4 is elected executive viee- side play of the head—thus assur- 
pr boar« owarp W . . 
- Feat " np ing clear uniform welds. 
+ ” Vice-president anc reas 
ent H. Leach will continae as This air-operated, 15 KVA press 
cons ind ae in. type Spot Welder which is floor 
 canaii aie ae cemented mounted, has many other distinc- 
wer. Riewarn G. Jones was tive features illustrated in booklet, 
ta and will continue 
«dl age plage ‘‘Banner Welders and 
a Brazers.’’ 
Epwin F. Bates, formerly manager of the ’ — 
Re Lion plant of The Budd Co. has 
hee appointed manager of the company’s Bn~— ™ _ 
( Plan now being built at Gary \ (0 
Lx N. Buvcsmman hes teke BANNER MANUFACTURING COMPANY 
t of the Red Lion plant 4936 NORTH 29TH STREET © MILWAUKEE 9, WISCONSIN 
~ > >. 
W 4 I | SMITH former senior vace- ESR RA wet 
presidenty- has been elected proses nt | f M P d nag W Idi 
The M. 'W. Kelloee Co. Jersey City and or ass rro uc ion eiaing 
N York City ” Hanoww R Avs e 
for r presi is retiring after 47 years “ae like 
w mpany 
*_ *« « (‘C}) x 
Mo . H. Porrer has been elected vice J AUTOMAT 
presider n charge of sales of Marquette V4 
M ( Minneapolis. He has served 
1s welding clinic specialist, head of sales 
trair and ; ale - ones 7 For moss production there is no such thing os a good 
a re wears all-round torch. Time and motion studies have proved 
oO Ss that for efficient production welding, the torch used must 
1. W. Brooks has joined the welding he fitted to its particular job. The Meco AUTOMAT family 
eae ng staff of The Lincoln Electric The famous MECO “On-Off” Action — embodying the famous MECO “On-Off” action (oval), 
( in the Boston area. J. J. CHEMERYS (above) allows @ tiny pilot light to is perfectly suited to the start and stop welding so com- 
, i asics rw Sy Cea N.Y burn at the tip with the action in mon to production. The importance of this time saving \p 
mete ti _ R are “ss paid ot _. off oe Ata — it feature to mass production work is apparent. Beyond 
. ' ing & lashes to full production flame this, each member of this family hos built-in features 
= +4 eer t ir . ve —_— N. J., — i nine ao times perfectly suiting it to its own particular class of welding. 
fhe . f opp s omer iw eng ovt a rec ‘ . 
ge = : eC t Pr ng! a AUTOBODY (A) — especially built to 
lee & stan of the Luisa, ‘a., OUNCE 6 as) stand the hard usage common to the 
“ * * 1S J, automotive and allied industries. 
Br anp FE. Davin has joined Arcos ¢ orp., i q = en oe light weight tip 
Philadelphia, as a special field engineer wen no me for production work 
ae grt, - be *- . 265 Pr ns ; (A) the AUTO-BODY : on all types of smoll articles. 
"i } ompany’s Los Angeles offices 7 “i TA Be 
Warrer G. Last acts as field engineer in _—_— sy Ps peg alvesonee oy te ae 
the Ohio-western Pennsylvania area with —=— rae ; 
W i & Cs Inc., Pittsburgh. J. J. —w es) 
Scutass will work in the Philadelphia (B) the MIDGE-O-MAT Fao TSI 
All three men have had ex- i 
welding experience over irge (C) the STANDARD i 
the country. j 
*“* * SEND FOR NEW MECO CATALOG NO. 130 TODAY! 
‘ R. HurrmMan has been named 
‘ manager of E. D. Bullard 
( San Francisco manufacturers of safety 
nt. E. W. Butvarp, Jr., has beer 
wssistant to the vice preside nt in 


sales 
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3411 PINE BLVD. 


ST. LOUIS 3, MO. 


es 
‘2 














I. H. Levin has joined Independent En- 
gineering Co., Inc., O'Fallon, IIL, as di 
rector of research and development. A 









“Ruemelin Fume Collectors certainly 
have a powerful suction. We welders 


pioneer in the compressed gas business, 
he worked abroad and in the United 






like them because they do a good job se i gi ae 
of taking away smoke and heat." electrolysis. He organized the Electrolytic 


Oxy-Hydrogen Laboratories to further the 






development and manufacture of Levin 






















Cells From 1940 to 1949 he was tech- 
nical director of Pascall Oxygen Co. and 
Long Reach Hinged Type Fume increased. For the large welding booth, a director of research for Fels and Co 
Collector Extends Working Range long reach model (shown below) makes it ’ 
welding jo f ‘ } IPI ON 1 rer of > 
PA RE TE Ey Tal a ae ding _ 15 #. and ~_ | Ar TeMPLET manager | the 
Fume Collectors enioy a clean working at- - Sizes. Available in wall type or un Los Angeles branch of P. R. Mallory & 
mosphere. Smoke, heat and gas are re derslung ceiling type brackets Co.. Inc., Indianapo s 6, Ind., has suc 
moved quickly and efficiently. Working Portable models also available. Write for ceeded Water Harvey as manager of 
conditions greatly improved production Fume Collector Bulletin 37-D. the company’s wholesale division Mr 
Ha r 1ined active with the com 
, : | 
PATENTED igh Ma ) ‘ 
] \. Vie ' } t n apr 1 as 
nana oft sales to t! elded 
The Babeock & Wilcox ’ 
| { \ 4) 
} x | B ceTr has | I pI ted 
[ae ee ee ees atv 
15' REACH f . £ 9} \ Rods ( York. Pa 
(RADIUS) — 
Long reach hinged type fume collector ow ( < l known weldir rep 
RUEMELIN mFc. co as comet af retirement. to purehaa 
F ” e IS e ¢ i r pur 1 
the General Weldis Products Co., In- 
MANUFACTURERS AND ENGINEERS Siar ng TE tier Seon ae pe 
SAND BLAST AND DUST COLLECTING EQUIPMENT Fe ee ee a a 
3880 NORTH PALMER STREET ° MILWAUKEE 12, WISCONSIN, U.S. A. Bo Racal ciate, Ein Ra a AE 
a Cont I 9 
1] ALBEF I 7 ise has resigned as vice 
president and eneral sales manager of 
+ . e : 
Eutectic Weldi Allovs Corp... New York 
(itv 
Top Quality Welding Supplies 
> * * 
Wh d Where You Need Them! uaa & meee oe oe 
en an ere ou ee em: ice-president I charge of sales for 
Worthington Pump and Machinery Corp 
Harrison, M. J 
Call U°S°S Su Co | 
e J. M. Frovn, vice-president in charge of 
inufacturir for A. O. Smith Corp., 
\Milwauke } } name ti 
@ In all our warehouses—coast-to-coast—we have large : = : "i } 
stocks of welding supplies, including Stainless Steel Elec- Nie ahead each ease a ee 
trodes, Mild Steel Electrodes and Hard-Surfacing Elec- nian er tlie eine? divection at 
trodes. the president, W. C. Heatt I 
Your orders for Welding Rod for electric arc welding aa Ae: 
and other welding supplies will be filled quickly. And we T. R. Farrey e-president of Caterpillar 
can also make immediate delivery on Welding Machines lractor ¢ has | named ger an y 
Havens Protected “C’ Clamps and Protect-O-Metal for or or Caterpillars new p ~~ : : “a 
eliminating weld spatter. Phone, write or wire our near Pst ee iy , 
est warehouse Died 
\ \l I Y { nd j 
former president of Acme Electric Weld 
UNITED STATES STEEL (Oop! go C8 te vow 
His Stanley r R ert erve as r 


SUPPLY COMPANY Si 9 eo reier a | 
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WELDING 
COMPOUNDS 


and 
FLUXES 


Choose the One 
Best Suited to Your Job... 











ast Iron Welding Flux 
azing Flux for Brass, Bronze, etc. 
ss, Bronze Welding Flux 

for Bronze Welding Cast Iron 


Quality Aluminum Flux 


r 
x 


o 
B 
F 
E 
A 
S 


+ 
minum F 


4 
x 
u u ux 


tee! Flux 
s Steel Flux 

Jer Flux 

Compound 

Iron Welding Flux 

Flux for Extruded Bronzes 
Brazing Flux for Aluminum 
Everdur, and All Silicon Bronzes 
Alloys, 


Flux for 
Metal, etc 
c 


Magnesium 


der Paste Flux 
for free sample 


ANTI-BORAX COMPOUND CO., Inc. 


FORT WAYNE, INDIANA 











SHAWINIGAN 
CARBIDE 


SHAWINIGAN 
PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING 
NEW YORK 1, N. Y. 








30 YEARS 460 


(From THE WELDING ENGINEER 
of June, 1920) 
SHAWINIGAN Propucts Cort New York 


and Chicago, has recently taken over the 
business of the Canada Carbide Sales C 


30 YEARS AGO 


Marcu, 


Thermit weldin 


1920, was a _ heavy month for 
More than 200,000 lb 
of Thermit mixture were ordered by steel 


mills, factories, railroads and shipvards 


30 YEARS AGO 


Formation of a Chi 
Ameri an Welding 

by the 
\. Adams, on 
made for an 


June 


society's 


30 YEARS AGO 


Wetpep 12- and 16-ir 

cently laid thre igh M 

aware Counties, Per 

‘ welding opera 

Alfred S. Kinsey 

of Tue Werpinc Ene 
will carry by-product 


homes in the 


30 YEARS AGO 


SPECIAL portable nders cleaning 


overflow metal along the elding line 

have been brought out by The Van Dorn 

Electric Tool ¢ ompany of { leveland 
30 YEARS AGO 


Cuicaco Local No. 30] 
hood of Gas & Electric Weld 
erators of America has beer 
and is open to any weldor 
nois. Charles H. Knig 


ganizer 


30 YEARS AGO 


Officers of the American Welding Society 
for 1920 will be J. H. Deppeler, presi 
dent, J. W e-presid 


years) and D. B. Rushmore 


Owen vice-president (two 
vice-presi 


dent tone vear 
30 YEARS AGO 


Tne Oxweld Acetylene ¢ pany, of New 
ark and Chicag has begun work on a 
overnment contract cal g for cutting 
1.000 tons of late scray The 

had been pierced by avy artillery 


s during wartir ests a dy Hook 
30 YEARS AGO 


‘EY OLDFIELD p 
of THe Wetpinc Ene 


pressed oxygen to 
30 YEARS AGO 


ectrodes are 


30 YEARS AGO 
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Prices Slashed! 
..-limited quantity 





Yew Oxygen 
Acetylene 
Portable 

Cutting Outfits 








Regularly *159.00 


now 79” 


Victor’ and ‘Nationa! 
Includes: 4 Oxygen Cylinders, and 2 
Acetylene Cylinders, Regulators, Two-Stage 
Reduction Oxygen Regulator (preset) Ony 
gen Cylinder Manifold, Gauge for Testing 
Oxygen Cylinder Content, Oxy-Acetylene 
Twin Hose with Couplings, Hand Cutting 
Torch with Cutting tip, Extra Cutting tig 
Canvas Pack Treated for Flame Resistance 
Shoulder Straps; one holds cutting torch 
the other holds accessory bag, Aluminum 
Cylinder Cradle Necessary Wrenches 
Acetylene Cylinder Valve Key, Spark 
Lighter, Leather Gloves, Protective Gog 
gles, Instruction Manual. 
Can be easily converted to combination 
outfit with addition of welding torch (J-27) 
$10.05 (add.); plus type J-19 Nozzle $3.15 
and tips Nos. 0, 2, 4, at 65¢ each. Dealérs 
Prices F.O.B 
INDUSTRIAL AIR PRODUCTS COMPANY, 
3200 N.W. Yeon, Portland, Oregon, or 
907 S. Peters St., New Orleans, Lovisiana 


Manufactured ‘by 


inquiries invitec 


INDUSTRIAL AIR 
PRODUCTS CO. 


Portiand, Oregon New Orleans, Le. 

















A Low Pressure 


ACETYLENE 
PRODUCING 
PLANT 
that Charges up to 


160 CYLINDERS 
at ONE TIME 


We invite 
your 
inquiries 





——=— ©’Fauion §, limos = 


TINNENE 
See 


A Tinning Compound that gives 
ECONOMY and EFFICIENCY 


Fifteen Years of 


Customer Satisfaction 
Solders any Metal 
—including Aluminum— 
using Ordinary Solder 


TINNENE works fast and makes a 
bond 


Packed in large 


that will not separate. 


open-mouthed 


containers for convenient use. 


@ National Distribution 
e@ Ask Your Jobber 


e Send for Complete Facts 








SCHEMATIC 
PLANT ASSEMBLY... 


showing placement of the vari- 


ous units that comprise the plant. 


This plant layout provides for extremely simple 
operation and exceptionally low maintenance 
costs. Ample storage space is also provided 
for filled tanks. Being compactly designed the 
chief operator has all operations under sur- 
vellience at all times. Rated capacity of this 
assembly is 2700 cu. ft. per hour. 


INDEPENDENT ENGINEERING CoMPANY. Inc. 


y* RESEARCH 


” CYLINDERS Ano GAS PRODUCING EQUIPMENT 
ACETYLENE » OXYGEN » HYDROGEN » NITROGEN 











REMONT MANUFACTURING COMPANY 
LOMBARD, ILLINOIS 


The Biggest 


THIEF 
in America 


HEREVER steel 
plant, that big thief, 


robbing you of production and profit 


is handled in your 
RUST, is 


Don't put up \ 
can help you ar 


with this thievery! 
rest RUST by 


Oakite 


1. Removing rust and grease in one 


operation 


* 
Preventing rust while parts are be- 
ing processed 


Cleaning and phosphating, with 
protection against rust before and 
ofter painting 


FREE °° ist Bulletin A 
rite Oakire Prox 


icts, Inc 


75 Thames Street, New York 6, N. Y 


etc!® 


OAKITE 


gua 


yizeo INDUSTRiag Cle, 
Nin 


"tr, 
ALS » meTHODS * 
Technical Service Representatives Located in 


Principal Citres of United States and Canada 


and JAN 
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R-W Electrode Holder 


HNER, Jeanette, 
ouse Electric 


26, 


yutlet con- 
ling fluid. 
ore, said 
ough it for 
ooling fluid 


onductive 


striker 


striker 


tor engag- 
nt meta 


» the 


Electrode Coating Device 


2,494,856 JOHANNES Bi 
Eindhove 
Assigned to Hartford National 
Trust Ce Hartford, Contr 

194 Granted 


TENGET 





1950 














WELD PIPE 


Faster... Easier... Truer 


with 


JEWEL PIPE 
CLAMPS 


They align pipe perfectly and hold it secure 
for tacking. On in «@ minute—off in ten 
seconds. Iwo sizes, 4; to 8 in.—8 te 16 
n. Rigid construction resists strain, heat, 
and abuse 

Other Jewel Clamps for Ells, long and 
shert tura—for Flanges—for Headers. Also 
Pipe Marker, eliminates patterns for holes 
and saddies 

Se simple-so easy to use—Jewel Tools 
are proving big time-severs in refinery 
piping tabrication and erection 


Write Today for Details and Prices 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL 4, MINNESOTA 








ADVANTAGES OF PREPLACED 
SILVALOY FORMS— 


¢ Eliminates hand feeding 
production 


insures faster 


¢ Accurate control of amount of alloy used 


< 


¢ Strong, leak-tight uniform joints 


e Used with either torch, gas air 
induction and other 


burners, 
electrical 
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Double Torch Attachment 


Grip Westfield, 
Linde Air Prod 

York City Filed March 

Granted De« 1949. 


2,492,526. Franx ¢ 

N. J Assigned to The 
ucts Co, New 
14, 1945 


the nipple 
ommunicat 
Adjustable 

blocks 

ting oxvgeen 

the nozzle bloc 

in this linkage 
cutting oxygen tron 


blocks 


nozzle and nozzle 





> 


et 


tad te 


R-W Control Circuit 


2.501.358. Crarence B, Stapum, Edge 
wood, Pa Assigned Westinghouse 
Electric Corp., East Pittsburgh, Pa. Filed 
June 25, 1945. Granted March 21, 1950 
Patent pertains to an electronic control 


circuit for resistance welders 


Electrode for Cast Lron 


2.499.827. Tueopore Eruram KIHicren, 
Scotch Plains, N. J Assigned to The In 
Nickel Co., Ine., New York 
Granted March 


ternational 
City. Filed Feb. 28, 194 
7. 1950 

Newly issued patent covers an are weld 
crack 


free welds in high phosphorus cast iron 


ing electrode designed produce 
The core wire contains fror 0 75* 
nickel with the balance mainly iron. A 
about the 


flux coating yntains 10 to 


30 parts carbon, 0.25 to 2.5 parts titanium 
alloy, iron powder ranging 
and from 45 to 85 parts 


materials, including a binder. 


p to 30 parts 
of slag-forming 


1950 








LOW JOB COSTS—SURER PROFITS 
WITH LOW-TEMPERATURE ALLOYS 


MEETS ALL MY GAS 


“Everything to weld anything” 


ALL-STATE 


ALLOYS AND FLUXES 





ML PURPOSE Low Cont Savts we fasy 10 UM 


This Kit Will Bring You All 
The Savings of Low Temperature. 


@ SAVE Dismantling. 
@ SAVE Reassembly. 
@ SAVE Time. 

@ SAVE Gases. 


it provides a generous plenty of alloys 
and fluxes for a wide range of mainte- 
nance and salvage jobs. Enough to 
save many times its cost. Fine for ex- 
perimental production with idea of 
purchasing rod selected in bulk from 
All-State Distributor. 


it contains ample silver solder, and ten 
other kinds of alloys for cost-saving, low 
temperature work. And it contains galvan 
izing powder, and the wide selection of 8 
fluxes to assure the very best 
perature welding and brazing work at low 
job cost. Comes in @ sturdy metal box with 
leatherette rod roll 


low-tem- 





NEW! FLUX COATED! 
introductory quantities of two flux oated 
rods are now included in the Doc Alloys Kit 
Types are: All-State No. |! Flux Coated 
Nickel Silver; All-State No. 13 Flux Coated 
Build Up Nickel Silver 











Ask your ALL-STATE Distributor for 
ALL-STATE DOC ALLOYS KIT. 


Send for new 32-page hand- 
book on Low-Temperature 
Welding 


ALL-STATE 


WELDING ALLOYS CO., INC. 


273 Ferris Avenue 
White Plains, N. Y. 


























WELDING ENGINEERS, 
DESIGNERS, SUPERVISORS! 


HERE'S A BOOK TO HELP YOU... 


“WELDING DESIGN 
HANDBOOK’ 


7 chapters 


containing 


complete 


data for those engaged in welding 


design. In 


addition to considera- 


tion ot basic design problems, there 


is included 


number of single 


pages of data. These are grouped 


to give pertinent data on welding 


processes, weld joints and stresses, 


welded design, cost, materials, pipe 


data and engineering tables. 


$1.50 per copy 


Order Today, from 
THE WELDING ENGINEER 


330 W. 42nd St. 


New York 18, New York 








Are Welding Method 


2.494.718. Rorert P. Patmer, Steuben- 
ville. O. Filed June 15, 1948. Granted 
Jan. 17, 


Patent pertains to a method of welding 
workpiece by laying an electrode along 
the contemplated weld line and striking an 
arc between it and the workpiece at a 
number otf points The workpiece is in- 
lated trom. the electrode between the 
spaced points at which current 1s applied. 
Current is applied only to the portion of 
the electrode which lies adjacent the arc 
nd as the are progresses to each port 
current is stopped at that point. Cur- 
reapplied to another point on the 

nit id icent to but n adv ince ot 
urrent is supplied to the 

terruptedly during welding 


that portion of the w i im 


stance we Iding 
body portion and a nor- 
rode Another electrode 
ivoted carrier on the gun 
aiso has two cylinders, 
of the pivot. Pistons in 
s have one end in contact with 
fluid passages connecting 
ilternately conducting 

ot ther 


R-W Electrode Mount 


9.499.551. Par tUNBERG, Detroit. 
Filed Aug 1, 1948 ted Dec. 27, 


1949 





> 
a 


— | 


int for a spot weld- 

2 relatively fric- 

it a straight-line 
ectrode A spring 
electrode by means 
solenoid moves the tog- 
r position and another 

rom overcenter 
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Mera Bono Mic Co 


SOLDERING 


and 


WELDING 
PRODUCTS 


— the choice of 
successful welders 


SEAL-X-0 


eparation used for sealing air holes 

slectric welds on water jackets, etc 
Son be used as a filler over rough welds. 
Where no tensile strength is needed it 
has many uses. This and all METAL BOND 
products can help you make more money 
on every welding job 





« Send for our pocket-size catalog 
formation on welding 
soldering with de 
scriptions of money-saving METAL 
BOND Products 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE. 
ST. LOUIS 7, MisSOURI 





| and compared with the 











DID YOU 
FORGET TO TELL US 
ABOUT YOUR 


CHANGE OF ADDRESS? 








[ ssing a ngle issue of you 
WE N >INEER subscription! If yo 
sre Gg 3 ¢ hange your address, be sure 
fy local postmaster and let us 
w 2 »s month advance. Use handy 
* hanks f operating 
errr rrr rn nr nnn "1 
| The WELDING ENGINEER | 
| Circulation Department | 
| West 42nd Street New York 18, N. Y. | 
| MY NEW ADDRESS WILL BE: | 
| : | 
, ty Postal Zone No 
| | 
| WD iwi whsscwncvsndsucckspdanesccedsqmanees | 
| GOD si. nes ch nddncenkdanesiebaiesamegie | 
l )} ADDRESS | 
| | 
| Be sure to lude street address, City, Postal | 
Zone Nember “and State in abeve. 


rHE WELDING 





NWSA REPORT 


(Continued fro I ~9 








useful purposes they serve. Every 


six months, summaries on the pur- 
chases of each customer are tabulated 
same six 
months of the preceding vear. Sales- 
men find these figures very useful. 

H. W. Welding 
Supply Co., Baton Rouge. La., made 
his scheduled talk on “the tvpe of dis- 


play or 


Cessna, Cessna 


showroom which appears 
almost to the 
vanishing point. In lieu of verbal 


explanation, Mr. 


most effective” short 
Cessna passed 
around a folder of photographs of 
his attractive stor 

The talk which 
est interest (as measur 
ber of those who wanted to get into 
was that by W. O. 
Omaha 
to conduct a 
as they 

outlined nine 
Make the gen 
eral plan: (2) decide on the date 
and place-—both very 


and showroom. 
aroused the great- 


ed by the num 


the discussion) 
Schneiderwind. 
Welding Co.., 


welding 


preside nt. 
on how 
clinie or “‘confab.” 
Omaha. He 
essential steps | 


eall it i 


important to 
the success of the confab: (3) in 
vite manulacturers to participate: 
1) prepare a floor lar (5) get 


out your advertisi: 6) organize 


your personnel and nstruct each 


man in his duties plan the de- 
tail handling: (9) the actual confab. 

It doesn’t cost too much to hold 
1 confab, said Schneiderwind. head 
of a firm that has been holding them 
for 114 years. Probably net more 
than $500 is needed to do the job at 
Omaha Welding 

President-elect Glenn Garman de 
livered his report as chairman of the 
resolutions committee at the close of 
the session, Resolutions were adopt 
ed thanking retiri: resident Mars 
for his past vears administration 
thanking each of the peakers who 
appe ired on the Monda ind ‘Tues 
day morning programs and thank 
ing manufacturers who have men 
tioned and are mentioning distribu 
tors in their trade paper advertising 
Other resolutions expressed the sor 
row of the organizatio over the 
deaths of two members during the 
vear: Robert 8S. McCracken. of R. S 
McCracken & Sons. Inc Philadel 
phia, and V. S. Rice, of Virginia 


Welding ¢ 

Next 
held in Cleveland, at a time 
fixed later. 


Charleston. West Va 
years convention will he 


to he 
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Axle and Wheel 


Assemblies 
At New Low Prices! 





Tested 4,000 Ib 
ha Cost oe 519% 


Quantity Discounts 


; Less Tires & Tubes 
Available } £.0.8. Factory 
BUILD TRAILERS FOR 
® Stock ®@ Feed ®@ Horses 
® Boats @ Fence © General Utility 
®@ Sprays ® Industry @ Under Elevators 


e Timken Tapered Roller 
Hubs 

e 15’ or 16° Dernountable Wheels 

© 59°’ Tread (other widths available 

© Solid Steel |'/)'' Square Axles 

* All New Materia! 

e Immediate Delivery 


Bearings, Heavy Duty 


ORDER NOW! 
STUB AXLES—$18.00 SET 
Farm Wagons—Light and Heavy 

Write for Free Literature 


STANDARD EQUIPMENT CO. 


Dept. WE Cedar Rapids, lowe 











W-AL-CO RODS 
for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


TYPES 25S, 43 and 52 
Brazing 716 





FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 


Aluminum Solder 


White Metal 


Welding Alloys Manufacturing Co. 


744 Broad $t., Newark 2, N. 3 
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are businessmen 


COLD- 
BLOODED? 


OF COURSE NOT! Literally, their normal body tem- 
perature is 98.6—same as laborers, engineers or any other group 
of people. And, figuratively, they’re no more, or no less, cold-blooded 
—as a group. 





We all know unreasonable generalizations can be dangerously 
false. Common sense and on-the-job experience show us the value 
of dealing specifically with ideas, problems—and people. 


Let’s not make the big—and costly—mistake, then, of generaliz- 
ing on religious or racial groups. Adopt and carry out these common 
sense principles: 

1. Accept—or reject—people on their individual worth. 


2. Don’t listen to or spread rumors against a race or a 
religion. 


3. Speak up, wherever we are, against prejudice. Work 
for understanding. 


McGraw-Hill Publications 
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SEARCHLIGHT SECTION Wiese 


eMRLOYMENT: §—“PPORTUNITIES “2UPMENT TO Buy 


UNDISPLAYED ——RATES—— DISPLAYED 


dvertising ) 

















fo figure advan 


ng rate is 











New York, Chi in advertisir is me 4 r 
t as one line : ee SODERING 
tisnmdeinee §=€6N sb BRAZING & WELDING 


1.8. ALLEN CO. INC. Chicege 31, tlt 


6714 Brys Mawr Ave. 


























STAINLESS STEEL ELECTRODES LATE TYPE WELDERS 
at greatly reduced prices. 150 KVA Federal Seam Welder SEARCHLIGHT SECTION 


























bs. 3/32” Page 18-8 100 KVA Taylor-Winfield Seam Welder. 
1/8” Arcos 25-20 Type PMC02S4 & S5 Sciaky Stored Energy 
5/32” Murex 25-20 Spot Welders 
5/32” Arcos 19-9 50 KVA Federal Spot Welder Nat aw 3 nea 
5/32” Page 18-8 28 KVA Taylor-Winfield Spot Welder cg diate oer Py 
3/16” P.&H 19-9 (5) 600 Amp. General Electric Arc 5 de ee ; poses : “ 
3/16” McKay 19-9 Welders. i oe in welding gpivee: : 
B71" Cu Eu Bromne INDIANAPOLIS MACHINERY vestern states, Colorado and west. Pr 
Ali Ele trodes pa hed for export & SUPPLY CO., INC. tected territories. Numeré distributor 
Write for prices now handling the line will be assiane 
INDUSTRIAL AIR PRODUCTS CO. 1976 8. Meridian 80. to ected. Reply in 
ab tek. Yarn Rees | Seed ee INDIANAPOLIS, INDIANA tail g w handled and t 
XW tor 
Reply to RW 6530 
FOR SALE IN 100-LB. LOTS, F.0O.B. SCRANTON The Welding Engineer 


SALE OF SURPLUS ELECTRODES 


‘ - 520 N. Michigan Ave., Chicago 11, Ill. 
Machines, direct nae ees 












































+0) amp. Capacity, motor . —-s . 
pe, for 3 phase, 60 Bots: é , t you 
M 1 
All Makes and Priced Low , er. 26, POSITION VACANT 
ALABAMA DRY DOCK & 19/9 M WE ARE it 
SHIPBUILDING CO. age fies mys types of oxyger 
a Scranton Welding Supply Company Add 
| MOBILE 2, ALABAMA ge gc Digg ig P.O. } 4.1 x A 
f POSITIONS WANTED : 
STAINLESS AND HARD-SURFACING POSITION WANTED. Oxyge ' tylene 
ELECTRODES FOR SALE plant mar Experience n inst lay 
Ses ca Eee Sasa caer er coe Complete G.E. Automatic Atomic- Bt end operation. Over a ony 
kg tl Bh gg ocd Hydrogen Arc Welding machine Welding Engines } 
\ 307, 308, 310 with all controls, mounted on port- pine eng a oe 
ros. annESc® PRODUCTS Co. able base with many features for 
production welding including air 
; operated head for raising and low- ; 
STAINLESS ELECTRODES ering. Can be seen in operation. No By 
a ne to's tase S07 ~~ set-up involved, just plug in and op- 
” Ra j 20 Type ‘0 - 30e Lb erate. Costs over $6,000.00, selling SELLING OPPORTUNITY WANTED 
5 4” Page 18-8 Type 307 23e Lb for $3,000.00. Guaranteed like new. gp yp eR ne eben! PR . 
| 5. A porno Equipment, Inc. FS 6635, Welding Engineer, lene € att nt and I - 
v ve : Philadelphia 25 520 N. Michigan Ave., Chicago 11, Ill. t 
re 4 
s . } A 
is 7 N OZ ZI = UNCONDITIONWALLY Gt ARANTEED BUSINESS OPPORTUNITY 
tas tan Gals Lae & SPOT WELDERS | picciscive Francie 


pl BUY AND SEL 


S i } ! : 


MONTGOMERY ENOGINTERING co. 


STRATFORD METAL AND RUBBER CO. 














1558 Barnum Ave., Bridgeport, Conn. (4173 Prairie Yetroit 4, Mich ; 
WELDING MACHINES AT BARGAIN PRICES OXWELD CM@-15s, Nat. Ss, Harris K's, Gase S-24 I , . p 
: a for T AIRCO Travagraph. Oxy-graph and Camegraphs - ne ones Svenaee smanwrecture 
\ ‘ SEAM WELDER, Progressive (50KVA, new Superior e of Alternating Current Ar 
f r y $ SPOT WELDER, National, 40KVA fer Brass and Welding Equipment—Automat v ’ 
new { ‘ H Ar Stal ales. ar Current Regulators nder OWEN 
A H ; BRONZE, STAINLESS, AMPCOTRODES. Patent 
B. D. BROOKS CO., INC. NO. 12 LENSES, ELECTRODE HOLDERS 
Spe n Sheet Metal Machinery RALL SUPPLY COMPANY FREDERICK C. GWEN 
Atlant Aver Boston 10, Mass t1@ E. 42nd St. NYC 426 Pearl St ayetteville, North Carotina 
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Advertisers In This Issue 








This advertisers’ index is included as a convenience 


and is in no way part of the advertising contract. 
Although every care has been taken to index accu- 
rately, some errors may have occurred and no allow- 


A 
Air Reduction Sales Co 
Allen Co., L. B 
Alloy Rods Co 
All-State Welding Alloys Co., Ine. 
American Brass Co., The 
American Chain & Cable Co., Ine. 
American Elin Corp 
American Optical Co 
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CABLE 
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A single electrode holder thrown away is no great 
loss in itself, but when production and man-hours 
as well as a great many unnecessary replacements 
are involved, profits take a licking every time. 
Switch to TWECOTONG, the electrode holder 
with super-service insulation that ts replaceable at 
small cost without discarding the entire holder. 










TWECOTONG 
TIP INSULATION 


Defies Heat and Impact 


PWECOTONG “Super-Mel” tip insulators are made from 
multi-layer glass cloth in patented tubular-keyed design. This 
assures a tight fit on TWECOTONG'S rugged copper alloy 
jaws to withstand great impact. Their melamine resin binder 
PWECO construction resist heat, shock, and 
arc-burn more effectively than other holder insulations on 
the market. TWECOTONG is turning in a superior per 
formance on all classes of work. 


and exclusive 


It is especially recommended 
for high heat and severe service conditions. 


The same TWECOTONG tip insulator fits both the top and 
bottom jaws on all models A-3532. \ 
PWECOTONG holder stock and a modest investment in 
long lasting tip insulators is all you need to maintain top 
holder efficiency in your shop. Buy TWECOTONG! 


except minimum 


TWECOTONG SINGLE UNIT PRICE WRITE For Quantity prices 
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Conne s 

‘ Model A-38 
SPLICERS 500 AMPS 
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for 3/8-3/32" rod 


All TWECOTONG models are standard equipped with heavy duty ‘Super-Mel 


electrode holders, ground 


SEE YOUR WELDING SUPPLY DISTRIBUTOR 


Model A-14 Mode! A-316 Model A-532 
300 AMPS 250 AMPS 200 AMPS 
for 1/4-1/16” rod for 3/16-1/16" rod for 5/32-1/16" red 
$5.00 $4.75 $4.50 


tip insulation 


#7 giving dota ond prices on the complete TWECO line of 
clomps and cable connections for electric welding 
MANUFACTURERS OF ELECTRODE 
HOLDERS @© GROUND CLAMPS 
@ CABLE CONNECTIONS 
FOR ELECTRIC WELDING 
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